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<D7t**-*-\Z SV40 <D large T m&*fa*^Tftm\s1tY^X*?*~y?^X<7>fo 

Rl3:^^cM^^^fk^^AT-l«^Sfe^^tb§[Scieii C e, 239; 1029-1038 (1988)L 
lsti^t£&bs in vivo {^tti-S^Jtt^«-f-Sfei6, «^tt^{±5g^^v^ 

log <Djjm-±, ^mm^^(omm^mmmK^^^x^ 0 mm 

^y^m^mmxh^pimmxo^^m^^tixv^(o<Dicen stm C . &Fu nc ., 
2i: loi-no (i996)] v ^>mmx(Dmmmm^tix^^\ 

M (Es l» /j^'5^tD^^^c-c^sri^s^^^-cv g «^ 

Biotechnology, 17, 139-142 (1999)] 0 

[Science, 264, 98-101 (1994)L L^L&^ v C^^-C^4<7>^^l|fr®aHfl&^5E^S 

mm. srtm ovai mm^>^mmx%^tfjm^fvx^^iscietice, 284, 143-147 

(1999); Science, 284, 1168-1170 (1999)L — >fr N §kfc ^^1$^#^^^W-Lfc^ 
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^mmm^tmmX^^t^^^HiLtc.U. Clinical Investigation, 103, 10-18 
(1999)], »^«.*#i#^^#M^TOLT, in vitro trM^^TJ^l]^^ 

^fcLTV^Q. Clinical Investigation, 103, 591-592 (1999)3. L^Lft;^ &ft#Wi N J$ 
VfibfcT'ftfr^tcU. Clinical Investigation, 103, 591-592 (1999)L 

ffiV^tLTV^5 0 ^^itl&L^mj^T-f* CD34+/CD38-/HLA-DR-/CD90(Thy- 

iK^^'tt^r^brVN^^^ Ifcfc, 3^lfiL^3ftnfl&*S^<k;-t--Slc:«6V^ % CD38 a5$gjaL 
CD90CThy-l)2)S?Sife-rS^^aS^lP,iT,TV^[SS^iftffii§g Vol. 45, Nol3, 2056- 
2062(2000)] o Jfillf rt^^BlJKa^tts CD 34, CD 31, Flk— 1, Tie- 2, E— feW^V^CO 
tr^iaUT^^C^^I&L^^Vol. 1, No. 3, 294-302(2000)], -frM<^ 
M&ftfflB&Wi. CD 90, CD 105, CD 140«¥£>^— £r3§S&L,TV n§ [Science, 284, 
143-147 (1999); Science, 284, 1168-1170 <1999)] D L^L/^!b, -M^lfcl^ 

^_, 0 ^ 0n ^-r^^iy^m^n^tx^mm^m^^m^^mwm^ 
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Lfz. e &lJj»&Jh,fc#TOJfetfc$\ CFP(Green Fluorescent Protein)fc3&3%lSl'hzn?>fA'X-< 

yfc*lttfe<, DMSO (dimethyl sulfoxide) feif&i&o^ S A DNA (DBl^/^kM^&t-^-lZ- 
=tort s (stochastic) }£iM#Hlia> ^»^J;W^0llO^(7^^!j^^-^5 

r^-sau yyi. dna ^i^^/Wb^#iis^(D«^^^>5»^^<^^f^^ 

K^T&S^t&WkjWJLLfco £fcFGF-8, ET1, Midkine, BMP4<Z> 4 Um<Do% 

CDMimzfoffiWmMtelkfe^&Z ANP(atrral natriuretic peptide)*3j;U? cTnKcardiac 
Troponin dCO^^^mX^^t^^tHVt^ m&ttZ. Nkx2.5 GATA4 O 2 TO© 

1®fk\zfo&m&toi£1&te^-eihZ> ANP £3j;T>* cTnl OSSSiSr^ft Wtc-(lJttt?*-5i^ ji 
^^^aa^^^^^^^io^f^^-^^atHL^ ^ Nkx2.5, GATA4 0D2^ 
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^m^m^M^mm^m^mm<D^m^h^cD3^ cd i 17, cd i 

4, CD 45, CD 90, Sca-1, Ly6c, Ly6g£fS6$1~5fA-f$\ 4frt^»©f»-e 
fe<5Flk-l,CD 31, CD 105, CD U&mmrfZ&Lfo Mn3&ffl&<Z>&m#m'Z&Z 
CD 140^ma-r5^», *lsTi?Vl'<D2lffiffiStr?$y£> CD 49b, CD49d, CD 29, CD 4 
I£rfp&1-5#L1*, -^MJjy^g^ffc-e&S CD 54, CD 102, CD J 06, CD 44<SrK«fii- * 

Mo 

(2) £f^fctfS'fl'Wr?*>S % -h5E(l)l3«50« 0 

mmr?%&s ±.ia cd ~ (3) ^-m^im^mm^mfBo 
(e) < t>b *EL>flE3»Bfla ^ miasms -w^mmm, jkw^&mm. #»J5&, 

iilr^ittS, _h^2 (1) ~ (3) sEg^llfc 

(8) ffflW CD 1 17g&(4^3«ttje CD 140|^teT^S, ±|B (1) ~ (7) cO\ vfft^uEiJ: 

(9) Mitfs, cd 34HH*T-j>5, _hK(8)IEife©« 0 

(10) £^ CD 144lirt^Tfc5, _tlB(9)fBSgfetf>SHj8S 0 
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(11) mmK £bK CD I44|&t£-C*>5, _h|S (9) 3E#tf>*»J|&o 

(12) mm&s cd -tmcs^ifccDmm*. 

(13) ZblZ. CD 144PJtf4T*fc<5, ±sS(12)l2^cD«a o 

(14) fcBJJSfl*, CD 144i^tSt?fe-5, ±fH(12)-gE^C0» o 

(15) «/A $b^CD14l»ttx CD45[« S CD 90|^|*L Flk-l|itf£, CD31(^ 
CD 105^f£, CD 49bf^f£ s CD 49d|gtk CD 29M:, CD 54f#fe CD 102|gt£, CD 
I06m®i$5 CD 44»T-fe-5, JL8E (lO)Wtfc<nmi&> 

(16) »/A $&fc:CD14|g*£ N CD45|?M^ CD90Mu Flk-l|gi&, CD3lMu 
CD 105^14, CD 49b&t$ s CD 49d|&tk % CD 29Pftt, CD 54»^, CD 102[^'[4, CD 
l06!iH43sj;7>- CD 44S§tt*?$>3 % ±IB(ll)fE$fr£>» 0 

(17) 'fflmh S^^CD14Bt-|4 N CD45|^ft, CD 90|fc*£ % Flk-lBH4 s CD3l|&44 % 
CD 105^tt> CD 49bf&t$, CD 49d^f£ N CD 29|tfM4 v CD 64&&* CD 102P^-|4, CD 
106KStt*5J;V CD 441gm-&bZs ±SS(i2)ia^oo» 0 

(18) SfcfciCD 14&44, CD45RSH4, CD90Me n Flk~l|^'ft, CD3lMu 
CD 105|^4 N CD 49b«M£ % CD 49d|£tt % CD 29BHSU CD 54&tt x CD 102fifctt, CD 
106[5^fei;^CD iBB(l3)|Sfc^« D 

(19) Ho©chst33342£&!0&£fcV\ Jrf5U)3Sgc<Z>ML 

(20) _b§B(l)~ (19)(^V^^^llS{^Ma^M^$^'MM^^i^k^^ 

(21) ^^D^^^Mbi-S^Wi-§, JilC(i)~(20)^v^n^i^ic|a^ 

Mo 

(22) ^^tfsanjai^k-t- j:SB(i)~<2o)©v^nj&»i^ia£m<© 

(23) dt^TO^fc^^lfiL^^f L®* I±I*^<Z>T-&>5 n .,bfS <1) ~ (20) tf? V ^;fr, 

(24) {SfLiWtfW^ 7^K ^/v^yk ^i^— , ^f~=¥, ^ fc^v% ^ N 
£v\ ^A'*3«fcrjRth*^^}iiT / SlST*S ) S N ±f5(23)fB«0D«„ 

(25) ^^'R-ite^^5-Mh:tg^^^ BMSC(FERM BP-7043)-e&£, ±15 
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(26) 3fe&flc DNA (Df^^M^^^mm^t-i'^m-Jl^'T^ ±M (1) ~ 

■7**UF (dmso) tf»&fc3Wa>k5Btf;h^4>>Se<£fc 
JLfB(26)fE^©*BIJI& 0 

(28) tv^— i?#£, Sa^^llE^T^^^T^^Ifi^J^i-S^V^^-^-e 

(29) ^j^o/L«^^^T*^muTv ^m^tzm^jto^mm^m^^ 
(3D -^h^^^dsjiiL/jNtgft ^a®^ (pdgf) s mm^mmmmm^-s cfgf-8) s 

^>-K%y^l(ETl) % ^K^^^(Midkine)^J;t>*#^H^4(BMP-4)^^^5^^5gfm 
54>&<£fc _bHB (30) faiMfUJl&o 
(32) PDGF ^ffi»^-3^fctt5T^§HST5yM^Js FGF-8 ^E^J#-^64^^ 

±HB(3l)iEitO« 0 

a^tba^*<irfe la-efcs. _t5E (3o)ia«fc<3D>ttij!So 

(34) t^S^Sl^Ar^gSn*^ JxH2(30)ge^«o 

(35) lE^E^S, Nkx2)5/Csx, GATA4 > MEP-2A, MEF-2B. MEF-2C, MEF-2D. 
dHAND, eHANDs, TEF-1, TEF-3, TEF-5 #3£U?MesPl frtt&&A*bm\£frZ>'J??j:<k 

% i 3i-e&5 N _tts (3 o) te&ftjm&o 

(36) Nkx2) 5/Csx ^mm^rBX^tV^T^Jm^mk GATA4 3SB2?IJ#-^1 
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sx-&£m>Tsjwa§sM^ mef-2c ?!>m&m%-i7i?m&tL&T%ymmm, mef-2d 

eHAND m&m%r23X«$c£frlZ>7%/mE>&k TEF-1 ^gfi?lJ#-^25T-^&H3T^/fl& 
TEF-3 ^ia^lJ#-^27T^-$tb5T5;yM^J, TEF-6iSaB^I#^29t?«§K5T^ 

(37) m^mm^bmm^m<7>mm^mn^^t^w^tir^±m oo) mm 

(38) mm£m&mmm*—2CFGF-2) iz£V),bfamm^<DW&jmm£h^>±m 

(1)~ (2S)c^V>T^^lJl^IB^C9^ 0 

(39) FGF-2 /5S|E^J#^7^7t«SfB#;<Z)T^/i^ieM^^-i-§ FGF-2 _b^E (3 
8)iaJ&<Z>*fflJHSo 

(40) ^Ria£#^i-5^itjt^i^^ (1) 

~ (28><^v^i"^i^cia^*iBiao 

&n&Jl§:ft~tZ>-km (1) — (28) <D\ ^;h,;^l JXte^0>8BJte o 

(42) ppar-t ^mm^^^mmmm^i^ir^mts^'r^^z 

(1) - (28) cfcV ^T^l^filfSiMBJJSo 

(43) mfo'g&lfc ppar-7 osttfbS-p^fr/y^yf^irftsfb^t*^ 

r.i^»1-5±Sfi (42) SB^jfBJIgU 

^e^i^bit^s^^^ i Wo, _h^e(43)ta^co« 0 

(45) mmm^m-r^zt, ^t-mu^i^m^m'm^^t^^, wmzkm&iz- 
^tir^m^j^^jzBE (i) — (28) cd\ ^tLfaim^tm.&imfk, 

(46) mwtmz&m~rzz.£, xit}nm\zffi&t&zLtic£v* mm^^-r^mti 
^-To_t?a (i) - (28) coi vf ^^i^iciam^«o 

(47) Ifefe^ DNA ©J^^/Wfctffl&^T. _h3B (D ~ (28) 05V ^^lII^IEg^ 

8 



0 0 - 1 2 -2 7; 5 : 4 1 P M : N G B PATENT DEPT 



FITZPATR I CK 



81355613956 



# 1 6, 



(48) Sfefe1$DNA<9J^^/Wb^§rJB^T N -LIS (9) 15^^^^^13(12)12,^ 

(49) Sfefeflc DNA (Dm^MtM&m^^X, CD J 17|^f£3$j;7jc CD 140&§t£<Z>;M 

i»b±3E (s) mm<vimm^M££*tz>j7m, 

(50) Ifcfift: DNA ©J^^/Hk^l^^ 7*^7— tf\ 5-Tlf i^v^&iTCF DMSO 
kft5S$&»&» ;Tl*d>fc<£& l®T'&3^&##£i-<5, -LIB (48) *5 (49) flBflfc© 

(si) tft^—Mft, m?m^imffi<nT^;mnmx^£*Lzr^9—iiX'hz>, 

±IS(50)fB^^ o 

jmjis— ■ ©#fcfc©<iaT-£rfl§^5CL£&#m^5 s .bsa (i) ~ (2s) m^-rtifrimiz- 

(54) ^Ytl^lfi PDGF. «^*fflMmiS^8 (FGF-8) , =^K-feJJ VlflETl), *K 
#^(Mldktae):fc«J;tJ*fr^ 

(55) PDGF ^«^!j#-^3^fcl«5|5m^T5yM^I, FGF-8 ^ia?IJ^-$g-64£>T^@£ 
m \l£thZ'p?£< lStfcS, _LSE (53) f2i£tf>^fe 0 

(57) ^^v7)^^/^^Tfe§, _h^a(53)sa*o^o 

(58) ifte^K-p/O^ Nkx2)5/Csx N GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
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dHAND s gHAND s TBF-U TEF-3, TEF-5 *5 £7J« MesPl ti>bf£&$¥fatbM}'£tl<Z>'Pte<b 

i im~?&>%, ±fE (53) wM,<o-jsm 0 

(59) Nkx2) 5/csx m^m^xn^n^r%/mmu gata4 tmnm^i ixmz 

5T^-$^5T5/I^Se^J, MEF-2C ^|B^j#-^17T^§^5T^/M^ MEF-2D ^Sga 

^j#^-i9"e^^^Ts;/^ia^j s dHAND tfnmm^-2ix^f^z>T%jm^$\u 

eHAND ^@a^J$"^23T-*§^T$/^IS^J, TEF-1 ^Sia^|J^^- 2 5T^^tu5T5y^ 
(58)SEm©^o 

(60) «^SM^ s 'L«WJ^S5lc-^^^SSXfeS^^^#^ti-5±5E (bsmm, 
(60 ^rt^^PPAR-Y^tt^i-SS-T-trffiV^S^^Sr^fflltir-rs, ±|S(1)~(2 

s) <i>\ ^tL^im^^mm^hnBmm^^t^^^o 

(62) PPAR- y ©EH4fcH ¥^Ty*VZ>^ft&&^irZfcfr!&XhZ 

(63) ^T^ji^^^^z>^mt^^v^^ tf^u^yv, n^y^yV 

(64) DNA ^^^/W^I^^M^^LT^^rS^^^mti-S^^^fig 

(65) ^fefr DNA <Dlfo*'f-M\&&ii$ J 7 s * i ?^—& > B-TV^^&ZX* DMSO tf^ 

±35 (65) IS^>L«^^J 0 

(67) j§ftj£o«3£^j]£T?^L^ 

(68) m^'hm^w^x^m^x^ ^m^-wz.nm^,umt±.^m\^\ ^x>h 

10 
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(es) f-^h^w^ pdgf s mm&%m&mmm^8 cfgf-q) , ^^±v>i(btd, $k 

3MV<Midkine\ #0J&0^4(BMP-4)^&51¥ £^M;fr,£^K£t>l@Tfe5, ±15 
(68)SB«i^^j|05^#Jo 

jmm&k BMP-4 ^|B^J#^-70-e*^tL5T5/^iH^J^^^ ? ^i-5, _hSS (69)|B 

(71) wtttiF**?*^. =9— ^^irj^^B^'f-vjs^^sj^^ 

(72) tf^^SU^y^VflftTfc*, ±fa(7i)i3^^r^^Jo 

(73) fe^H^-^^ Nkx2)5/Csx> GATA4, MEF-2A, MEF~2B, MEF-2C, MEF-2D, 
dHAND, eHANDv TEF-1, TEF-3. TEF-5 *5j;t)?MesPl -^h^m^bmitn^^it 

t> ure^s, .bid (es) m&<o<bwmf&$L 

(74) Nkx2) 5/csx tm^m^9m^(DT^mimx^^6, gatm mm^-i 1 

^COT^y^gfi^iJ, MEF-2A ^BB?"Jl^l3lEfcc7;>T5/^£I?iJ s MEF-2B /jWJ#^1 
5tB*!4^T^y^Sa^iJ x MEF-2C ^S|a^[J^-^i7f2^607'^y^fg5.'|j s MEF-2D ^I5^I#-S§- 
19m^(OT^/mM^ls dI"IAND/5Sfa^[j^^-21f2^0DT^y^@a^J. eHAND^Ifi^]#-51-2 

3iBa^T$y«^i, tef-1 m&m%'25^<7>T$.;mnmu tef-3 ^sa?y#-^27 
^oT^y^ia^i, tef-5 mm^29WM<oT^/m^m, msspi dsga^j#-§-62ta 
#<z>r zsmmMttt^eti&znz* ±n& (73) iBm^.^»^tj 0 

(75) m^sm^mij&s^^ 

(76) ±fS (1) ~ (46)OV>r^>l^-latfe©»^V^$^^#»1-5, 

(77) JziTEI^^e^v^^l^irfEtM 

(78) ^i>J^5te^t^^^r-©|EII®e^^^5^S^^^AStLfc 
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(79) ^m^^^^mm^^m^u^ftt^&^mn^^m^t^t 
(si ) ±m(8o)^m<D^m^j^n^tird^(^m^^t^mkt^^ ±m cd ~ (4 

(85) ±ia(i)~(46)<©v^^i^izte*©[|iBia^v^i^^ii-5, ^« 

(87) -rt^—t?^ ga^i#-^3ird^^^r?/iiBfi^j^^s^ti^— 

fc^iiHE (86) flBtttf^Sfe,, 

(88) -^P^— £*r3B|&&ii:5;i£{£j:!^ ^^b^^:fc-hSE(l)~(46)cDV^tb/JvL 

(89) Tn^-~ iE^J#^3l^S«oX*^ti,ST5:y^ia^J^i-§-7 i t3^— 
$>5±gB (88) ffi3fe<Z>?&Sfc3[So 

(90) -hsS (1) ~ (46) OV^T^^l^(-tB^©«^^fci^^#_b^f 0 

(91) _h35 (90) 35^60^ ±m%m^^^b$:m>>!ktirz>, _tB2(l)~(46)cov^a 
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-^mm<o^mm^(7>^hm^i~^mmt^xn, #®t. mm, m, stub, n 

^m&<b1$1fflfa^vftik1fe&'4rir&%m&^ CDirr ^-'&*3Wcdi40 m^xih^ 

m&tmf^tlZo CD117 m&&£X$ CD140 Bs^Xh^MtL-XU, £?£U<«: CD34 

CD117 lifffito £cj* CD140 BH4"C2>SSfiBIS* CD34 |9H£, CD117 »*5J:I5 CD140 

Rfrffi-efcSflMS, <fct>#T£L<J*CDl44 B&tt, CD34&§f& > CD117 BBfife^JiT* CD 140 i^ffi 

TfeSiSBj^, CDl44|&t£ N CD34|^tts a3117|^*5j:XJ<CD140HH!SfeT?*>5SttBilS, CD144 

CD34 CDU7 B&fife*3j;UtCD140 BH4T?&$*Bifi N CD144|gt± % CD34 &-f£ s 

CD117 IH4*5£t* CD140 WtVtX-fo&tm, £^c£?*L<«; CD 34g&f£, CD 117g§H£ N 

CD 14K£ffi N CD 45|$14 N CD 90HM* S Flk-ipt'ffi, CD 31|fc^ CD 1051$f4 N CD 14 

CD 140&§<i*, CD 49b^f£, CD 49d|^'&, CD 29|©tt x CD 54^'f$ s CD 102|g 

+4, CD 106[^ffe&J;t>'CD44|^£^&6£8J9£ v CD34RSM4, CD 117HH4, CD 14f^f£. 

CD 45Bftt s CD 90»t4, Flk-lf^E, CD 31P&$ % CD 105]£tt % CD 144R&&, CD 1 

40|£t^ CD 49bj#|^ CD 49d|gtf4, CD 29||§f£ N CD 54[^f£, CD 102^14. CD 106 

mi±te£WCD44mVliX%>Z>mfl^ CD 34^^ CD 117HH4, CD 14^<fcfi, CD 45^, 

CD 90^t±v Flk-lP*1^ CD3lHt|4, CD 105K-<ft N CD 144BM4* CD 140P», CD 4 

9b|£f£, CD 49dPfeft, CD 29R&te, CD 54^il. CD 102^. CD 106M£*5J:U« CD 

44Mi±Xh&tm&&. CD 34R&*, CD 117|5§f£ N CD 14&f$s CD45P£+£ % CD 90pf F 
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lk- 1^4, CD 3im&. CD 105|&f§U CD 144Mu CD 140fi&& % CD-49bi^f±, CD 4 
0d|£f£ N CD 29ffiH4, CD 54^ft, CD 102BM4s CD 106|^f**3W CD 44&§1±T-&5 

SBJfeds&tf kfts,, cDin m'Vk&Mcnuo m&xh&'M%kt\^x^ v^ti^^ 

BMSC &$>iftr>tlZ> 0 •*VX1tn&&&&<KtamMf& BMSC 5*. w- 
Ho<lMlTI |C PERM BP-7043 tLTffill&Sifrl/TV V5 B 

i-5tg^Sr##$tb5*fBja^LTtt, CD117 f^tt&OT CD 140 |^#-e&oifM s £?£L< 
(3 CD144 i#f±, CD34 |£lUfe s CDI17 [fe«-*5J:t^ CD140 jf/l4T&£$DjJ^ j;5^b<J*s 
CD34 |^f%> CD117 m<k, CD14 HMt, CD45 fet9=. CD90 &t* N Flk-1 f^fe. CD31 
CD105 CD144 CD140 CD49b |J§tt, CD49d ^fi s CD29 CD54 

»t±, CD102 CD 106 HH4*5J:T* CD44 I^TfcSiHHllStfSfctfkh^),, CD34 |£t^ 

CD117[^ N CD14»„ CD45R£y^ CD90 Bi^ FIk-1 CD31|&*3u CD105^tt, 

CD144 CD140 WrYk, CD49b R|H*s CD49d CD29 HH£, CD54 G§f£, CD102 

j£f£, CD106 FiH£*5 CD44 »|)5«^LTft, KUM2 mm^hlfbflZo 

^mx-mm^th^mm^rzinm^ik<DMt\,x^s mwm%o. ^ixteMjcjj 
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<>^m^KM^tv^mX'^^mcm^ti^^K S. E. Haynesworth et al. Bone, 
13, 81 (l992)}rffiS^tb^fe^g<5^fT5^^^-e^-S a • 

%4t% ^te'frJWTSr^^BM-So 1HS£iW*t-<Z>l*3tS«rBE#, 5000uniLs o-^y^fc 
A*L7c 10ml ^M^|^*LT«MO#M?S ; fci£^^-BS?[-r5o 10ml~ 
20ml©#ffifi^2rBR9|-f-S o -frtf^Jftlfl-SrEW^U 10 #RB®JE&.ii:]fiLl~5 0 MLfct 

1,000 x g (D^t^Mi^'Wsm^muLft^ m^mm^pBs (phosphate 

Buffered Saline) "CSfei^fS 0 ^fVT^IIJlfetJigLTtfU 10%<Z> FBS(*p 

J9£frlk^)£r^tJ?a:-MEM ( a -modified MEM), DMEM (Dulbecco's modified MEM)&5V^ 
i-3 IMDM Qsocove's modified Dulbecco's medmmY^COM^i^^^^mzWW-M^^r^^h 

fa&^&Hft&lZ.m.l££trf&^ M. F. Pittenger et al. Science, 284, 143 
(1999)icm^tlt^m^m-^^m^mktk^Bt 1.073g/ml <D percoll 

i ,100 xg ~c 30 ^mm>L^>mvx^m(7ym^m^^tic^mmir^zt^x^ a 

^fc, S^'fi'MlH^^i^ lOXPBS^PxT 9/10 IZ^UH percoll ^^^n^TM-g-L. 
fctlc, 20,000 x g ^?30^3*^ifU «S 1.075—1.060 <Opf^SrFliR-t"5ii:}^{:«5, 

So 
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^ ^f-^Xc^#h^ 2.5ml comMmKmmU 10%£> FBS WHH? jfiLjft)'5r&tr a "MEM S 

*TI?raa*kJW^ifo.3r#ElU fcfct>}z: 500units/ml (Dm%kmUiZ>£?K^;<yis%lN 
*<5 0 J:<«ffi#U^> iffl^^r^LTM^ifll^^lffllS^^^L, 10%© FBS(«H7-lM)£ 
atfa-MEM (a -modified MEM) N D MEM (Dulbecco's modified MEM)fo5VM:£ IMDM 
(Isocove's modified Dulbecco's medmm)^G)1®m^^ffit%m~¥£&M£"& : 5 0 'fehfotdm 

16 
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2 . <bffiMm^<7)ft4km%ft-t%imj\&<Dig%: 

m%%km*&m:m^^c.bftT*%z>$K n^<\%^m(o^^^2Q%mi^tz., a -mem, 
dmem tfxsvM'i [mdm m^mmm^mt^^t^my^ti^o m^rn^ mm$mm 

"SmXhtl^^teZm^Xb&^s JS^iflJEtt 33~37 O C£S0£L< S 5~10%<Z> 

mwmm^m <nmi&x 5 20 ^iru-cht" uv Kmnis ^tx\ £ h \zmt 
igm-t&^t&xz&o 

^mmm^(D^hm^^mm^^mmm^mw^^hvxn, <ddna « 

(3) *btism 

DNA (D®l^Mm\£LX\^ DNA 5^^LTBi^^/HbSr?[^)^--r^^^l?fe^P^V^ 
/^&5%<£>T?% £l\ DNA «JK,^^/Hb^!ltLTtt, $fefef# DNA $>(D GpC Ifi^J^i/N^ 

^^^/Wb^4#^^OT#1^i^*-efc5^^^— 5-7fvf^y(£iT 5- 

aza-C iri&f) „ DMSO (dimeLhyl sulfoxide) f£b&hlftbfL& a ££LTfSs Bfifll 

#^lfr3i5COT^y^ia^[|^1--5T ! ^^y— ^'[Nature, 397, 579-583 (l999)3££T;&5£>tf ? 
fcHSo DNA ^^^^/Wb^J^f^S^fbM^A^J^^}^-^ 

3 fx ,u mol/1 Op#0Di^}£ft<5 5-aza-C ^/L^^Dfl^^MbB^^ 

17 
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*2^|fei~5C^-C 6-aza-C trl^ifeU $?>tci2— 3aiBJj&*i-SCi^^*BJia&lSl2pii-S 

M^TO, JflL/J^Sl5Ria56ia^(^T^ PDGF fcH&ffii-S,, ), M^M3iMH^8 
(FGF8)„ ^^K-fryv-KETl), ^K^-^GnidkineX #^j£H^4(BMP4)J3;2f$:abtf 
T#S 0 PDGF ^LTtt PDGF A s PDGF B, PDGF C&W&lfibtK AWj(^}*IB^J#-^ 
3*fc»5^T^7®£ge?UT-it£;fr5^®^ «3 E *Bfi&^MH^8(FGF8)£UT»ggM# 

ffl^fetvSo -tW^VRi, 10~~40ng/ml ^M^Mv^^So 

*imxh% 0 

FGF-2 trnm-tZo K ^fai^S, Ifl^iJ#-^7^c^8-e^§^-5FGF-2^^^f5^i 

18 
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m&^r GATA 7rVJ— fclJR1~5 Zinc finger M^^-J- GATA4 (8fl<?!j# 

ll:T^y^Sa^[J, SE?iJ## 12 :ifti£3B#f) s myocyte enhancer &ctor-2(MEF-2)77-5y 
-Mi-SiS^S^ MEF-2A(BB#I$# 13:T$7^ia^fJ. ffi^lJ#-§- 14:igSgB5>J), 
MEF-2B (ia^lJ#-^ 15: TZSWSB&U BB#J#* 16 : &m&il) , MEF-2C <MM^ 17 :T 
BE^IJ#^- 18 : itSSB^J) i: MEF-2D (ffi^lj*-^ 19 : TS/Bffl£#U 20 : 

ife^BHyfj) s basic helix loop helix M^S^^m^i^S dHAND : T^ygfeSi^U 

saaaj#-8- 22 : rn.mss.rn) , ©hand qe^## 23 : r^/mss^u 24 : mmm) t 
Me 3 pi (@a^fj#-^- 61 : r^/m&n, 62 : m^sL^j) . tba-dna s^-s^gT 
^t5;u— j^-rs tef-i aBBMm^r 25:T*;mmm, mzm%- 26:m.mmm s tef-3 
(E^!##- 27 : r^y mew s m&m^ 28 : jmie^j) £ tef-s (ga#j#-§- 29 : r^ymm^L 

19 
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mut cdna ^-Y^y-^^y— ^^s^it^j;*?. >L^>fcmwm*<Dm<m^&*®. 

L<«s 'frffi3&BJ3S'^3MfctB3:^i"5^JI&a>k, <L^[^5te)!S(EndocardiaI endothelial 
cell), ^^ElVftfl^Cushion cell), '5Sl^MB/i^ foB$WfotiSMl&k<. 

Immunol., 141(8) , 2797-2800 (1988)]&5VM£ FACS i&Dnt. Immunol., 10(3) , 275-283 
(1998)], 1tftft.foffimj&^&fc&&#tt^ 

20 
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-rzfimt facs m^n^t^^^xm^m^-t^tt^x-^^ 

flfat^Sc (mWlffiMft$m$. MEDICAL VIEW,1993) lZ£.yih i &<Z>$&&& 

\zmft®£Mo $&mm&m'b&(z>m8L, ^mm^r^ttmhtbxm, $4-? w 

#A~f 5 Sones £fe (I^SIrtW fS"gt3£— 1, MEDICAL VIEW, 1993) £>3V 
JSgiijK^ffAi^Jundkins^ClEim^ffip^^M m^*&— 1, MEDICAL VIEW, 1993) 

*^SW<Z>^B^tt, ^fcfeflKDNAOjK^^MJ, ^^^'M^g^EM^T-^^LT 

^f*st)^«, pdgf, mmmm&mmm*8(FGF8\ ^vk^u^ketix 

(midkine), #Br£H^4(BMP4)fr^£rfet:f &Z±&-T*%& a PDGF£LTttBB?!l#-§-3£7hJ:i: 

5(Dr^/mmnx»^M%mKm^mm^mm^-8(pGFB)tLxmm^Q4(D 

21 
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Mo ■f'^h^^n, MX.\*£ 10~40ng/ml M^btlZo 

10:^Eia^|) s GATA 7tVJ~ f£J11~5 Zinc finger Mfe^H^ GATA4 (j!fi?fi# 
H:T5;y^ia^J s Ifl?[|#-S§- 12:^S^IJ) ^ myocyte enhancer facLor-2(MEF-2)7r5y 

MEF-2B (S5^'J#-S§- 15:T5y^@B?^ 16:S^@S?'J), MEF-2C (j|a£rj#^ 17:T 

s/kbe^k ie^#^ is : m.mmm t mef-2d (m&m-% i9:T$./mm&K m?m%' 20 : 

M^Wl&D . basic helix loop helix dHAND (ffil^ll#-^2l :T5/^ffi^iJ, 

I&?tJ#-5g- 22 : ^IS^IJ) , eHAND (IE?IJ## 23 : T$y^?I£?[| N SSM#^- 24 : ^»^J) £ 
MesPl (@S^tJ#-g- 61 : TC/fifeiEM* S2^-^ 62; ^SIE^J) , TEA-DNA I^M^B-f 
TEF-l (IH^J#^- 25:T%;mm&k 12^-8" 26:±Mgfi?lJ) . TEF-3 

: r^ymmPL >.m.&mn) t tef-5 ge^is-s^ :t^^pe^ 

22 
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# 3 0/165 



HEK293 M, ^*#ft«*BJ3£ NIH3T3 ifc£r#/BV^5££aST?#5 0 

hn^/l^&Stetf) gag. pol, env ^©SSSx l^^-f/^^^— co^^-tt HIV ^ 
A0*fi3fc<£> gag, pol, env, vpr, vpu, vif, tat, iw, nef feifoigz&Ws Tfy^^f^T.^^^ 
-^-a-ttT^V^'f/^S^ E1A, E)B/^©I6I, T^r/mW^^^CO^i^iL 
Rcp(p5,pl9,p40), Vp(Cap)^iiro?ig Sf^|V ^££a5-?#3 0 

IM/V*^*— -T^^KfcLTfSMFG [Proc. Natl. Acad. Sci. USA, 92, 6733-6737 
(1995)], pBabePuro [Nucleic Acids Research, 18, 3587-3596 (1990)], LL-CG, CL-CG, 
CS-CG, CLG (Journal orVirology, 72, 8150-8157 (1998)], pAdexl [Nucleic Acids Res., 23, 
3816-3821 (1995)]WiBV^W5 0 

#>RW:\ -^-TM^^ f >-l'/^(thCMV)^iEGramediate early) ig-f;g-^7°a^— , SV40 

->a^^fi^tz^— SR $£&$>tf5£i:;&*-<?#S 0 ifefc, fc* CMVco 

IE at^©^^^— Sr^*— ^^C i fflV^Tt>J;V^ 0 Nkx2.5/Csx^^C 
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??~^7^}?<Dm-xmkLx\$, m%.t£s v^m^/^^^mm^ 2-227075], vx? 

^^>3^[Proc. Nat], Acad. Sci. USA, 84, 7413 (1987)]^fctfS^tdSt?tS 0 
!$m'-£Mm-tZ>Z.k~MX%& [Nature Genet., 8, 42 (1994)] D at^^fj&SS^t^V^S^lJt 

n^*y-^mmm&^(o^m^mm(Dmn*m^x, mm. mmm, &m&t^x 

(2) 

B£ DNA f0f>T\ fcSV>f*3te^fi cDNA ^S&^W— ftC^R^ — 0?TSftte#A-f 

24 
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- x '>- Iter (Escherichia) -fey^T (Serratia ) ^U^^T^y" ^ ( Corynebacterium ) 
J£ % yVtf^f Ufri* ( Brevibactorimn )M. ^ — K^fr-^ ( Pseudomonas ) M „ ^;V7, 
(Bacillus )^, ^Sv-s<y-TWJ* (Microbacterium ) Jg^fcJSI^jM, y/W^n*-fc*. 
( Kluyvoromyces )J^, jhy fftz-'yvf -fox ( Saccharomyces ) M , ^y^y^tf-^-fe-;* 
(Shizosaccharomyces ) ^ N HJ^.X/Kp V ( Trichosporon ) J| i/T7— 
( SchwanniWces )M^{dBi-SBiia^i&feffli]ia. ft&aftflfl&^&^V >5^«t^T^$ 0 

^^SpjfgT% ^^'fk^ia^S&WOie^ DNA SrflE^Tt^aii^^E— ^ 

-fft&^S^SS &K*=— K1"5 DNA ^J:t>^«Sa^iJJ:9W$^7ta^^m^ 

JS^^^Ult $j*L^, pBTrp2, pBTacU pBTac2 0^-f *Vk-<— ])^—' 
-iJ^L^O rfcHS) \ pKK233-2 (Amersham Pharmacia Biotech f±i|!J) s pSE280 (Invitrogen |± 
3€u pGEMEX-1 (Promega^ti^), pQE-8(QIAGENt;l;^), pKYP10[4#Wflg 58-110600], 
PKYP200 [Agricultural Biological Chemistry, 48, 669 (1984)], pLSAl[Agric. Biol. Chem., 
53, 277 (1989)] , pGELl[Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pBluescripl II 
SK(-) (Stratagene %tM) pGEX (Amersham Pharmacia Biotech |fc££) s pET-3 (Novagen ft 
M). pTenn2(USP4686191 > USP4939094, USP5160735), pSupex, pUBll.0. pTP5, pC194, 
pEG400[J. Bacteriol.. 172, 2392 (1990)] *&%M7Fi-ZZ.bffi'T*%Z> 0 

$g§£-"W— £LT«U — Ajf&^ffi?(jTfe§v^-(V-^Vl^V (Shlne-Dalgarno) ffi 

pitman/ tvffi&m ^ tzmm w%-y£6~i sum) w-ctcQ^fflv ^zl&m± 

*.fcf, trpy'U^e— (Plrp), lac^d^—^— (piac), P L 7°P^"^ — N p R y n ^_^_^ 

T7 y*P^-^-^©^B&S^7^«f l^S^-t-^^*-^--, SPOl T'P^-, 

25 
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7"T3^— (Ptrpx2), tac^B*— ^— , letl 7°tz^— ^— [Gene, 44, 29 (1986)] N lacT7 

^iswo^^Ytisi^H^® e ®<7?it^^ dna (D^m~n^mumm-±<&T u> 

Escherichia coli XLl-Blue^ Escherichia coli XL2-Blue N Escherichia coli DHU Escherichia 
coli MC1000 N Escherichia coli KY3276, Escherichia coli W1485, Escherichia coli JM109, 
Escherichia coli HBlOl^ Escherichia coli No.49 N Escherichia coli W3110 s Escherichia coti 
NY49 N Bacillus subtilis x Bacillus amyloliquefaciens ,, Brevibaclerium ammoniagenes N 
Brcvibacterium immariophilum ATCC14Q68 X Brevibacterium saccharolyticum ATCC 14066 N 
Corynebacterium glutamicum ATCC13032, CorynebacLerium gluiamicum ATCC14067 N 
CorynebacLerium glutamicum ATCC] 3869 x Corynebacterium acetoacidophilum 
ATCC13870, Microbactcrium ammoniaphilum ATCC 15354^ Pseudomonas sp. D-0110^^r 

TtVbfflV^^T^ #J;ttt\ ^S^A-f^SrffiV^^feCProc. Natl. Acad. Sci. 
USA, 69, 2110 (1972)]^Ohy 5 ^Mfe(#^Bg 63-248394) „ &jtU Gene, 17, 107 (1982) 
^ Molecular & General Genetics, 168, 111 Q979)\Zffi&(Dj7m&%1btfZZk&X'%%>* 

m^m^fflfatLrTm^zifrfrfcrz, zvx* ye p i3 

(ATCC37115) , YEp24(ATCC37051), YC P 50 (ATCC37419) , pHSl9 s pHSl5 ^^!|t^1~ 

PHOS ^P-^— s PGK Zfv^—?—^ GAP 7°n^— ^— „ ADH ^o^E— „ gal 1 zf 
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# 34 



tt—?^ gal 107°tz^~ ^— „ hty^y^M eS^^E— , MF a 1 ^n^E— N 

cup 1 ^P-=e— ifit^fclf 5ri*s-c#--5 0 

?t^lEJj££:L-Tf3:, 1hy#P$i^--fr>tf ( Saccharomyces cerevisiae ) , v^U-y^S: 
-fe-X ■ i^y-^< (Schizosaccharomyces pombe ) , ^UiM' ^vi^^z^,-^^^-^, ( Kluyveromyces 
lactis ) , MJ^^ltKpv -y°/Ty^^ ( Trichosporon pullulans) , S^!7— ^-fe* 
( Schwann iomyces ajluvius) ^&&^2>sI,i:^^l?^S„ 

#&mx.^^-«^A^^^LT&. j5£©ic DNA Sr^AT S^tfeT*&tb^>Ttbt>ffi 
V^r«b^-?£\ Mz-U^ ZLV?yx2j$v~-x/>ay>fe [Methods in Enzymol., 194, 182 (1990)], 
^^t2^^Mfe[Proc. Natl. Acad. Scj: USA, 75, 1929 (1978)] , fff&J/^ A^Q. 
Bacteriol., 153, 163 (1983), Proc. Natl. Acad. Sci. USA, 75, 1929 0978y]4$&9>l-?Z>Z.bffi 

pCDNAKlnvitrogen fcfcgi), pCDM8 (Invitrogen $fcJ4) , pAGE107[#^SjZ 3-22979 ; 
Cytotechnology, 3, 133 (1990)] , pA$3-3 (#P3Z 2-227075), pCDM8 [Nature, 329, 840 
(1987)] , pCDNAI/Amp (Invitrogen #M) , pREP4 (Invitrogen fcfcJW) n pAGE103[J. 
Biochem., 101, 1307 (1987)] , P AGE2lO %f%M^~t%Z.tti$X^Z> 0 

#iJ;tWc, 1MM^^^:MtbCMV)<DIEC^ SV40 

->3^^|5g^ D U^~^— , SR a T'tr^— ^&lf§i^Sl?%5 0 £fcl, tr~ CMV CO 

*f±Mi:LT«, £htZ>£fflJ5ST*£>5^/W^ (Nainalwa) f|JIfl&, y-/l/(7)%m&X$>Z> COS3&B 
— X -/n^- CQlBSa-efeS CHO HBT5637[#0fl8g 63-299] $?$r$? 

H^;t^^-<Z^A£k£L.Ttt, IftlSSii DNA Iti^ATtSV^^S^-^ffiVNS 

r^T 5 ^, 0tf*-fi£, mu^hcz^— W~ >-3>i£[ Cytotechnology, 3, 133 (1990)] , JJi'gfcfc 

/VS^i^CWBi^ 2-227075), y^7^V3WS[Pr-oc. Natl. Acad. Sci., USA, 84, 7413 

(1987), Virology, 62, 456 (1973)] ^MV^^T^So 0«*S&f^]&#*3«l:m&lfc 
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tt N #f?B¥ 2-227075 ^r4iW$y5>\i^yi.ftM¥ 2-257891 ^«}C3e«§*bT^5>&1feU:i£ 

zxn^^t^x^ 0 

T'V^ybV — ■^^T/k-LBaculovirus Expression Vectors, A Laboratory Manual, 
W.H. Freeman and Company, New York (1.992)], ^JUl^l-'Zf^h^ — jVX'A^y^U-^r^Jy 
— .^Jru-J— ^/M^M-38{1987-1997), Bio/Technology, 6, 47 (1988)*?^|a*fe 

^3Si^:*5V^T^V^b^^53fte■?4f A^^-i:U-Ctts ftfxJS, pVL1392, P VL1393, 
pBlueBacIII (fcfcfc Invitrogen *±§4) £?Lk&X%£ a 

7 • W7jrAs~-}j-WlsT— ■ tfV^ Ktzi^^ ■ ^-f /^(Autographa califomica nuclear 
polyhedrons viras)^£r J 5JV > >.5*i/&5'-e£5 0 

gs &3flJ9a£bTttx Spodoptera fhifiiperda (PgP&jEBflS'-efcS Sf9, Sf2 1 [ Baculovirus 
Expression Vectors, A Laboratory Manual, W.H. Freeman and Company, New York, 
(1992)], Trichoplusia nijD$m%W&X%>Z High 5 (invitrogen t±m)^$:M^^~btfX% 

^^^^^(DjtmA-jfibtisxn, v^mxs^v^&mffl^ 2-227075], 

U7jf7=^3>?fe[Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] ^£r£>lf 5£^T?#£ 0 

[Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press (1989)] ^1B^^HTV>5^^CTCr, $tW£M, m&&&11L&&M*ff5Z.k 

ftx%z Q 
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>bffifM&swm*-&=*—y-j-z> dna &m&&Asim&*.{t dna %<%%-ir%te r g;mm 
mmmti^xi^ ^^f^<D^^mit^^-h(Dx^^<^ ^^—^ -y^w— 

'4£&MbL,X\^ T^*r=zTs JfrffcT^—!^ jjtKT^^^, |^r^!)i, V 

mtiZs ^his, mt^7 % =3—^^-^^-, ^v^zk^-iw, ^ 

i»tLt» N T^mm—^v^. v^m,m~% x )V^ mm-*-*** 
-ypj*. mt-i-hD^j-^ timtk—&, mm^P>-, $mm, mm^^^^m^m^^z. 

~40°C^5J:< N j#^tf»*s iffiffr 16 f#m~7 0 I1T^5 D pH ft, 3.0—9.0 

■&%&tz>)z%\a^ &mcfczx^^~~v-u%mz.mnhxi>&\ iac ^ 

29 
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m^m^t^^m^m-t^>h^\z.nA^Y— /^r ?yA& (iaa) %^±gia^^nuxt>i: 

fri/TV^ RPMI1640 j#ife[The Journal of the American Medical Association, 199, 519 
(1967)], Eagle CO MEM J#J&[ Science, 122, 501 (1952)] N jf/ls^i-y^fcgE MEM mm 
[Virology, 8, 396 (1959)] s I991fife [Proceeding of the Society for the Biological Medicine, 
73, 1 a950)]*fc(±r3T,^^^4=l&]^^«S:i^BL^%^SrffiV^^sx-^So 

^TV ^ TNM-FH (Pharmingen $M) % Sf-900 II SFM ^ife (Life Technologies ^fcJK) s 
ExCeMOO. ExCell405 (V vf ti^ JRH Biosciences 4±®{) , Grace's Insect Medium [Grace, 
T.C.C., Nature, 195, 788 (1962)]#^V^5ri^xt-S D 
J£*^M*pH6~7, 25~30°C^^#TT\ 1—5 0 ffiff% 

T^S^/V (DEAE) — fe^Ttz— * s DIAION HPA-75 (H#ffc^-th®D ^v^ffl V >7C 
^ ^-^^C^P-^h^^-f— S-Sepharose FF(Amersham Pharmacia Biotech #98)9? 

30 



0 0 - 1 2 -2 7; 5:41 P M : N G B PATENT DEPT 



FITZPATR I CK 



181355613956 



# 3 8/1 



d<a£5i£LT^W&^«eW£:L"C 09*.fc£ % IE^J#-S§-5, 6, 10, 12, 14, 16, ]8, 20s 

22, 24, 26, 28 *3£t* 30 XftSiV&TSS&SSffl&Jrr&E. &W^&folTZ>^t&X$&„ 

£3 Q £fc x 3f<® Advanced ChemTech ftSSL PerkinHEhner *hSL Amersham Pharmacia 
Biotech ^±^i, tK® Protein Technology Instrument JfcEH SyntheceN-Vega fcfcjK x ^ 

II PerSeptive flfc^, ^^MfF^m^^^K^^^^JffiUT^^i^r^T^ 

So 

ttm.m^x\±, mmm^-xmfoffi^ Fabric, qt«^^, ^^T^mmm. * 

»JP?#Sfe^ffi x 5K=>-KyT^ffi3e> Duchenne mXSVx.Vnv^ m&i)*ftrfhfrZ> a rtt 
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&J hfrX\ ^ [ 7^^, 30, 1 302-1 306(1996)] 0 

lO s cells/GS, fe§V^«^^^^i!iL/c^M^p}^ l-lOmg/ra^JIs^LT, 
Freund's Adjuvant)^}^ zk^bT/I^~C>i^/K 5" 0 WB^^fc^ir^fcfclig-^ 

mtftmtD&m^ 1 E so&^&i^hibj*^ 3-10 3-7 a 

A&^feCS*^^S!lJe3£ (ELISA SO : tS^^Tf] 1976 ^ Atitibodies-A Laboratory 
Manual, Cold Spring Harbor Laboratory, 1988]^if*C"3i^5 0 

^T/^^yK-^Hf^U f^^UK-v«#^3;K Si}^.5-lT?»^5:I 
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P3-X63Ag8"Ul(P3-Ul)^[ Current Topics in Microbiology andlmmunology, 18, 1 (1978)], 
P3-N$l/l-Ag41(NS-l)^:[European J. Immunology, 6, 511 (1976)],SP2/0-Agl4(SP-2)4fc 
[Nature, 276, 269 (1978)],P3-X63-Ag8653(653)tfc[J. Immunology, 123, 1548 (1979)3, 
P3-X63-Ag8(X63)$c [Nature, 256, 495 (1975)]^. ^^^<DWi\Ml^WM\^.m^^h 

^xx^T^y^v^Mx.tcmm izmnvtccD-b, 7-14 s m&n*rz 0 
^stis* jj-^y^mmt. deae— fe^r^— n>ft^*7j>», 
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^■^TfcSi^^h^^s^CProc. Natl. Acad. Sci. USA 86, 5738-5742 (1988)]^> 
Representational difference analysis [Nucleic Acids Research, 22, 5640-5648 (1994)] i^il-S 

ttmsLtz&fr'tt cdna ^y^v—^mrnvr^ m^it cdna ^^y— <d#a 
cdna &w&5'mmw&)^?j*izMmmmfflfr&fT\t\ ^m^^um^moi^ 
tctf&mm.-tz (^^^nmm^v) 0 z.<nzz>\£Lx&bti,it cdna 

V^5Cli:t>T#5 [Science, 26l_, 600-603 (1993); Nature BioLechnology, 17, 487-490 (1999)] D 

KLxm§&frf-ftm~>y'l-/^m%:^tJ? DNA Wrfrtt^jS: cDNA >ik1rz>tz_fr 
^ cDNA ltt<7>&&&MWffl&jfflT-t&Zk'(*. m cDNA 2*3— Ki"£35 

^fw, m^^^v^wff^x±&m^mm^m^m^^ 
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&x%z> 0 

io. 'k»jfe^^bfig^i-£M^ 

%\m^ m^ktezm* ^^jm^^d^, mm^mw^-^\ ttn&mm&^wt 
•f£¥<Dmm^m&m., mmrnmm, £-fk^^b\ ^■mt^-m, m^mmmm^t^^ 

BrdU (D^i^n, BrdU Sr#B^^IS^i~S^^V ^tc^m^^'Om^^k 
&X%Zo 

^mm'ei^(DWk&m-<m~%ijmkLxix mm^^m^mmk-r^m, mm 

jg/jS^irLTtt, GFP(Gleen fluorescent protein) 

'L^^ra^^Wi-^mi"^^^-^^^^— tLTtt, cardiac troponin I(cTNI) 
3&S$>tf* ibtb£Q. Biological Chemistry, 273, 2537L-25380 (1998)]„ 
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DNA&, I'hutrsfA'X'Vrf—fcmM^s Wi^?—*&M1fflf&^Wkife*#~tZ>1ffll& 

t5^zm^-*foffim&^<Dft{ki&&m^zMmz®^5jjms tert it&^^^fs 

_tm<K TERT jftfe^Sr^SMSaS-^SS-Ttts TERT £ GFP(Grecn 

Fluorescent protein)., /^^"-f, feSV.^i^— ?f ; 7?hi>'$ r — if ftifoOl^K— 

TERT 3£^£-^3£^£*5K^&SBU^5^35-T*£3,, 
^&£^$>H-*fe;h*5 fvfK/— g&g^ p 14-23, 1999*£) Q 

o^ii-fc, £tn#2<£>£m {cismuxv >s^i2jfe^Lfcdt<*:*»e>«^e>n5*^3a-*«:ti 
mm^m^^^tx\ mm^mmmmm^x^mi^t^mx^ mytt 

L/Ti4, FITC(fluorescein isothiocyanate) s PE(phycoerythrin) , APC(Allo-phycocyanin) „ 

TR(TexasRedX Cy3, CyChrome, Red613 N Red670 N PerCP, TRFColor. QuantumRecl 

»^io^(70-^>rh^— ^— g|4lg^p3-13, ^P*±. 1999^) Q 
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sfc^7i=— ^M-^— "e^mi«rff5o -^^#:^^ : ^ii§^rv^^v^^^ 
mm^\^tcMm±m^mw^t^^yx^m^^t^x%^ ^tv^mm^m 

mT&^tfrX'%%> 0 ^Kmm*£y?J)^M\^35'1rZ>lZ(Z Stem Cell Technologies 
Mc(Vancouver,CanadaOTfl£rc£;ftTV^ StemSep Tfe&m^^^k&X^Zo 

^ffi£tWT?$>5 CD34. CD117, CD 14, CD45 N CD90, Sca-1, Ly6c. Ly6gSr"SS8si~5K^x 
jfe^rt^^lScD^^OT-tf^ Flk-K CD3U CD105, CD144 SrKSSi-rsStfl^ ffl^ 
fcDfl&tf>Sffi#iJ^-Cfc5 CD140 SrSBSK^SlSt^s ^^^©-^©^TefeS CD49b, 
CD49d, CD29, CD41 Sr8gS5i'5*t^s vMJs'^S^ftTfeS CD54, CD 102, CD 106, 

^Wm^U, 0034^, CD 1.17 m$is Cm^m^mM^^Cm^m^'WK^ 

i-&mm%m%-i-%\^ ^h'wmm^-^ cd34 mmni&k cdi44 mmm^^ut. 
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-fol£m§to?~ Xc^^fe^i^j^UT^Lfcf^, CD117 fi£te*5j;tJ* CD140 M'\%com%& 
&&a5#Jl£#l8H~5fca?>fc:, IS^^V^y^^^^ffi&^fereen fluorescent 

■V%Z>(^v—^h^— 9— g Efeg^E, P 44-52s ?IM*± N 1999#0 o 

<bmm^mft^^xh^mfcT<Dz?v^—?-tLxfo mlc2v ^h^^i 

PPAR- v Srj&t&ffrt-SH^'S: 0.4 *t M£>b2 u M©«fc&523±2-:lffi^» 

*S^UIL— m\Z&1to\j£3mlfc<Ot&$tfPK-. ^WUM dexamethasone s 0.5 
mM methy]-isobutylxanthine s 0.01 mg/ ml insulin^ 0.2 mM indomelhacin ir^Si^ -^c 
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x io 5 ^3xio 5 m^m^m^m^x^fitcmmm^ mm&& o.oi n g/mi t&s 

aS^i^-i^^^^-ig^ 0.1 jti M dexamethasone^ 0.05 mM ascorbic acid-2-phosphate N 10 
mM 0 -glycerophosphate b%Z>35i^ ^f^i^WMVftl^m^'T^ki'^^^if 

15. Hoechst 33342 &m^1t&ffiM]l&^<Dftikm&ft1r&mm<Z>frm 

Hoechst 33342 « DNA ^*fc**<0«HI&«:Stefe-r5rtAS-^5 a #M 

Sfe^So £*W3> ABC (ATP binding' cassette) h^V^^—^—^^S-fe^i^^^T)^^ 
^«{S c ^^#V^r^J^ibttrV^$X4■'F ,: «I^7fe, ffifiSPKlftB?*, Vol.45, No. 13, 2056- 
2062, 2000) o t£oT> Hoechst 33342 &MK>^^^^mi&&ftmir£>^tiZ.£. 1 9, ^?&W<Z> 

^m^frh Hoechst 33342 ^1fe<$k1Z&MM&ftt&1r&\tt.ftffl®l&& Hoechst 
33342 T^fe&L'/yg , FACS £J1 V ^ U V if — ItfcTCSjK* -hftfcft tf>2 fiSfe-feSrff 
P^Cj^^/f^^-^^So Hoechst 33342 £&95&*ftl/^&:fcjNll/S&tt: Side 
population irUX^Hj-^S^^/S^^SCGoodeU, MA et al. J.Exp. Med., 183, 1797-1806 
(1996k http://www.bcm.tmc.edu/genetherapy/goodell/ new_site/index2.htiril] a 

mift. KUM 2ffii& (A) Sail* BMSC flBfl&OSM^aV&J'U ^^WkUttft^^ 
CD105 ftffcfc^TftflsSJfc&^fcl/N ^P-^M-^-X-®J^U7c^mT^S 0 &g 

|!2f3\ KUM (A) $3 J:U! BMSC *BJ|&(B)fc-?:;h^*Us tt^fcV1t¥nr?V^ Flkl £t 
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03*4, KUM 2$QJ& (A) *3£TJ« BMSC *ffll£(B){^n^*K FITC WM^fcM^^ CD31 

®4tt, KUM 2|MS(A)23j:r^BMSC *Bfl&CB){^;JVe*K tf^WbUfcfit^^. 
CD144 ^fl^^T^l£®S£:{S^/j?V\ 7U-f^W-^- i?fflj£Lfcj£*"CS>5 0 & 

m5lt, KUM 2#EJ5£(A)*3j;t> i BMSC MCB^^e^tu FITC ^UfcSv^* CD34 
[2I6tt s KUM 2%m& (A)te£TF BMSC 1fam<8)\z.%:h&ii* FITC MiLfc^!^ 

cDll7(c-kiOfet•flESrfl!v^-ds:ft:s^Sr*5^l^;v^, ^tz— xmi^vtz.^mx$> 

l^|7H, KUM (A) & £7J* BMSC ftfllSCB)^;^;^ FITC Mffil,tdfc*?Z7X CD 14 

iH8«, KUM 2$nfl& (A)*5iU ? BM5C *HJjaCB)}^3V?^ FITC tJUjBUfe^^^ CD45 
09 Ji, KUM 2*TO (A) *$WBMSC $BI&(B)^*ve^ FITC ^li&Lfdft^* CD90 

mk, mmi^^m^-r. sK&xm^&umfttmfofcfoo^^x&v, mm 
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mio'^ kum 2mm (a) $$xt* bmsc mm<0>\^tt^e^ fitc mm^izR^v* 

Ly6A/E(Sca-l)^l££;f V^^&SrS&^&l \ yn— IM^— ^ — X"W\feLfd@%:X* 
g] 1 1 tt N KUM 2|flfl& (A) *3«fcU« BMSC #BU8a<B)t^*VeH, FITC ^fiL-fd^?^ Ly6c 

gll3tt x KUM 2» (A)*5j:tJf BMSC «(B)^;h^;J%. tf^WkbfeSt^^ 
CD140 ^MV^T^Si^^*3i^V\ T-jBB^Lfc^T'fc5 0 ^ 

BH4|± % KUM 2#PJ§& (A) *S J:V BMSC %M^)\^f^fh^ FITC MfeLfcfct-^;* 
IP1 1 5 KUM 2&5fl& (A) BMSC *Bia<B)IC^tl^^ FITC «Lfc^-r^ 

cD49d m&m^xfc&m$&&zj&\ ^-^h^^-x-nm^^xh^ m 

miQ^ KUM 2*ffl^(A)*3j:^BMSC «(B)(^^n. FITC WffiLfZtt^X 
CD29 ^^V>T^^^*3^Vn, 7n-fvfM— *_^3£L^*^fc£ 0 
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gll7f* N KUM (A) BMSC mi&WK^t^tW FTTC MWMdfX^* 

MlSte, KUM 2mm (A) feiTJ? BMSC flW&WttWetl, FITC SELfd^^ 

m 1 9f*. KUM 2fflU& (A) & £TJ* BMSC iMCB^^veft,, FITC 
CD106 ia^MVNTfeT:#:SJS%43^VN, ^n-^^-^— -ePi^bfc^T^ 0 M 

EteOfcfc, KUM 2« (A) & XXI BMSC «(B){£^*ve^ FITC ^fBLfdft-^* 
CD44 %Lfa&m^X%tffcfrJ&t:&Z.te\/\ 7ti— -jjvfK*^— T^j^Lfofe^&S,, $E 

5Hflto C3H/He 10 ES^— ^/i^/BV >T#fflt*U •^»5^TJS#-)K i 0 teiflgc 

fL 7VV^ 23G tf>$-£^#Lfc 2.5ml T^MXi- 20%FCS 1MDM JSftfa^J 
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i.5mi a*v tmm-<D9ci$ttmft<Dmmfflmowmzm.T&^ t*mif<z>wzm&m 

&*k%mi-Z.t-C\ WWffiffi&WVMVIta fljtf*Lfclm/|SfcSN 20%FCS, lOOmg/ml penicillin, 
250ng/ml streptomycins 85mg/ml amphotericin £r&#i~<5 IMDM i&ifecp-C 33tT\ 5% 

SftiEL^— smjaCslngle cell)EEi5f5co*EB^^3£Ufc(^T, #ffiS;fc#Jf ^mtimm 
5-aza-C 24 BSmigf&UfcfflU J#H!slt IMDM it±&fcft?lT$£>(£ 2 MFESM^i^ 

mi , kum2 %ibmz.&$frr&&&temtiMte bmsc ^sy^m^^v ^9 , 

20%FCS, lOOmg/ml penicillin, 250ng/ml streptomycin, 85mg/ml amphotericin : §^^~t^> 
IMDM itW^33 D Cir\ 5%C0 2 ^0^Pa^fflV>T±^»^Tofc 0 KUM2jSTOi£3 ^ 
M O***!^ 5-aza-C 24 B#F«^-f £r<^ g BfeSij^kMB)^ 

5^, ii^S^^V^^t^^BJia BMSC(FBRM BP-7043)£, PE^HfcS^^itaSL 

kum2 loo^i^wi^bfi^i-sit^sfts^feo ±tz>mmmimmnn 

ZI 5-a 7 ,a-C ^mflPL 24 Hf (?3^b7tf£, i&UfcSr IMDM ^iftt£ftx.T£tb&- 2—3 mmig 

V\ L^L 5-aza-C lz£Vm^Wk%mMTZk]tm}lLm^<&4tLfr t , 
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{C*DV^T@^• 120~250 El<©a&T&IHWllOTiL.fc 0 

BMSC ^Jr^^0tfr|g«^^^h^^U^L^^/^&, -Ut-eH Trizoi 
ReagentsCGlBCO BRL #M>&m^X-£: RNA %BX#Ufc 0 tWi, RNA *r36f€i:UT 
Supersciptll reverse transcriptase(GIBCO BRL fchtSD^r^jV First strand cDNA $r-^J5£L 

'bf&mi&ft&fate&fc¥<n&&&&Vtf&ftlbl^ m First strand cDNA 
i:L-~t> ia?iJ#-^ 33-58 lo^LfciSEJIISrftS^ DNA «r/BV ^^Sfft PCR Srfj 
ofco 'M^^mift^^^ibTtt, ^-MJ^AflJ^^^KT'fe^ANP^iTJ^BNP, 
^S/'^giT'fcS a -MHC *5 3 -MHC, T^:>"T?£>5 a -skeletal actin JS - 

skeletal actin, $*isl^&&.X*'tb& MLC-2a^ MLC-2v, 'l-BM^^^^m^Xh^ 
Nkx2.5/Csx, GATA4, TEF-1, MEF-2C, MEF-2D, MBF-2A £r/BV V5u 
ANP ©iiipH^ttBa^Iflr-* 33, 34 ©jfcafcgB^JStfi-f-Sl^fijt DNA BNP CWfcflglifitE 
35. 36 DNA a -MHC <Z>if tg{r.fc£jSa#]*-&- 37, 38 <£> 

ittLSiSB^JSr^r-f S-g-fiS; DNA jS -MHC <D&mfclZE2ffll&-%- 39, 40 ©JftSE^JSr^rf 

DNA a -skeletal actin ©JgffijCttE^I*-^ 4 U 42 09^Sga^lJ^W1~S'^^ 
DNA &\ j3 -skeletal actin cpJtflgfcttffS?!]*-^ 43, 44 G>ti££i&M&&'t%-&J$. DNA Sr. 
MLC-2a <Dj%m\W£mFm& 45, 46 ©iftffiE^.lSrtf"*'*^** DNA &\ MLC-2v <7>J-f i|@ 
47, 48 ^^Sia^J^rW^S-n Ji£ DNA Nkx2.5/CsxOigi|)g^^ia^J#-^ 

49, 50 <Dm.mWM&#T&'&f& DNA GATA4 CO±^i|iS}Ci*ia^J#-§- 51, 52 
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?IJ£r#-f DNA TEF-1 <DW$VL\33SSffl&fy 53, 54 GMfia£BB3 ?| J3: 3 fi"i~5-£-JE& 

DNA^, MfiF-2C<^l^ifiI^Ka3?iJ#^-55,56(7D^:^Sa^J^r^i-5'^^;DNA% N MEF-2D 
<Dm$mz.teM$W^r 57 s 58 ^£fiB^J&l"i-§-^jt DNA MEF-2A OtHifiSttttSB^ 
59, 60 <D^S@B^J^^1~S^J5!c DNA SrJB^fco 

IS^^^'L^SWflfilJl^kLfc'IMffijBajiaTtt, Nkx2.5/Csx, GATA4, MBF-2A N MEF-2C, 
MEF-2D, TEF-1 3S^^<©3S^#9ftf&$*Ufcp if M^^'frigSJfe^^^^'ft^^-r 

Nkx2.5/Csx, GATA4$3«tI^MEF-2C(Z)B^m^^^ ^^»^-^^fb^{^\ 
5§;h/C MEF-2A $3£U: MEF-2D <D%;&ffli&tiMB&£tvf£< i 

bfc 0 ^mmmis 1.49mM CaCI 2N 4.23mM KC1 N 25mM HEPES<pH7.4)&S&!jnL7t 

1MDM JftificpTEf^U Diaphoto-300 |5fl5SHlWft(==>^t»t)T, 25 0 CT$>J;£L7 , -Co 
#^MM£Sffi?A£r 15~30 QKHS^LT 3M KCl«±SLfc 0 MH^ffl'J^tt 
MEZ-8300 ( R Srffi^TlS^^^^—rafTofo ffl&JlfcZkYX RTA- 
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fco mm^msm^mwiim^mmn, feints, mmm^mm^M^-t^^ 

a Z a-c xwkmw&&zt£?m^ ^m^h^^^mmi^xm^wmisu-i-^t^ 
'bmmm^cDftikm&mn^xitmm &&$Mtimmm<BM$c)& 2 x io 4 «/ m i 

kts:Z>£?lZL 60mmig^-^>.y-^i£>&W3: 60mm ^^^^^i/ft^^^y*/^ 
(fibroncctin-coated clish:Becton Dickinson *±&) K:B£#, 33 Q C\ 5%C0 2 ^^^^P^^ffl 

H 0 . ^^{^ 5-aza-C 3 ju M ^-5£5^DLfc_bT% 3£{£, PDGF 

^nd^^V^^A), pdgf ir^^y-Y^^i^^jua^^V^^B), gfoto&L 
(^tV^^cxd 3 amo^^s^^v^#^«Lyt(MS^ PDGF n 

lOng/ml, l^y^^te; l(PM)e 

^0 5-aza-C 3tf&Jfe&»£.|&**t^fc«>£\ ^tfi&SrU^cD^mU S^tfVy 
i/^Afm PDGF lOng/ml {^^Si^t^pL, ^T^V^BMtt PDGF 

lOng/ml ^gv-r^&^jg io" g M \z.^^\zmm^ Z:twt)*bmz. 2 0«,4 

aza-C ©^^^JPbfcJ#^V^^T'«^l 3 #to«/j^^^«a^^S^^^L, 

pdgf ^^ni-§^4^^ pdgf ti^y^K&iwfc^i-.&i:^ 5 m^tm&tm^ 
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PDGFfcSl ^Is^J^mtt^famZ-mffi-tZMyoD^ lTnl^^^a^/Cii^^^ 

^m^mm^m^?> cTni, anp ^^^^b^^fco 

3Wfla/ml iffcSiSfc: 60mm ig-^Vy^ 33^ 5%CO a »^(75#?WflBSr^V^TJ& 



3§ 0 . g£i«$e^ 5-aza-C £^$1^3 fi M£&S<fc$«£(JDLfc_L-e s FGF-8 
jg-K 10ns/ml {Ofca^tefflfcOn (^7=V^>^D) X ET-1 10ng/ml 
SfcSH (i^|-5*-f y>=tE) „ Midkine '^S^ lOng/ml {CifeS fcWN (iS^^-f v^F) s 
BMP4 £>f#^ lOng/ml fclfr&,k$ (i^Hr^v^G), mgvkVW&Z^yf*. 

5-aza-C trt^^^|^*-r5fc*^, tS"^*'fbV^«^^L..S : I^i#*T 1 Vy 
S^DfcW: FGF-8 &rS»it lOng/ml iCfefcJrSlcSfc&llU J^TVy^aEKW: ET-1 

lOng/ml *C&5J:?{c«S*HU t^^V^-^^Fir^ Midkine ^fkiftfig lOng/ml fc/£5«fc 
SfcSS&K ±g^^>^>^GTOBMP4^i^ 10ng/ml »dJfc*«t5t21^JnbXJ^*«|6«fe 
Lfco -^n^^H{-2 4 B^te%|3&^#ri(!S2S£Jft£ FGF-8, ET-1, Midkine fcSV^tt 

5-aza-C Srin^.TA»b4jH(HI« N M&comM&mmmm.mTX''WL^t^ *<Z>*^ 
5-aza-C <0^a^Lfc^^rVsx^T?«^ 3 &\<Dmi&i>m'&ffimli&k%:Z><DlZ&V, 
FGF-8, ET-1, Midkine fcS^fiBMP4&8^L*^||^^^«#J 5 t'J^&BI&^WB" 

^J#^7l~78^Ufc^^y^^V^K^V>T^^^PCR^^fTofc^^r^, 
FGF-8, ET-1, Midkine fc5VS2 BMP4 fii N *tt*l^^>b>mimmftte1k&i*'T?1bZ> 
cTni, ANP ^^m^JLjt-rSili«^^^ CQ 

^^j4. dmso ^m^it^m^p^b<D't>^m^<o^^m 
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-fbtg^^5S(BMSC)^ 3 /i M <D 5-aza-C ©ftbWE 10 fi M <D DMSO £r$s;&u"L-24B#iro 

Nkx2.5/Csx GATA4 St^S-T^SSS^LTfeSK 5-aza-C ^r^PL7tt^^M^^'l4^ 

^^Lfei^^flfe-efeSrii^Sttfco w^jWfi^tts 5-aza-C £ DMSO O^ilcO^ 

•^^fl-iff ft ^#^>^^M^(BMsc)^^^bM#i~5tei)j^flS^^^M5S<^'^K 
#«(bmsc)^ .60HuijE»^#^Ebrv^c7)d\ WftMk~?>bffim&2kft<o, M 

^(Single cell marking)C0^i^^ff ofd 0 
jyfc&fr^ ^k^g&fTPjiu^ ^lo<73«^GFP -jfi^-?%^^^-<^— &m- 

£1\ GFP it>(H-7^^^§«M^e^/v;^^— -7°^^K GAR3-GFP 3o £t>\ 
Ecotropic mfe^-^r^ia^-^S pCMV-Eco I^^K^^S:, Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)^}C|E®; 
(DTMV^um^M PEG itm^^^X, M^f^^VN DNA ^W^f' a 

rcD DNA ^>^VX7^->3^/$ii:^lit 0 ^^/l^^MC&o'/c^ gag $5«tt^pol 3S 
fS^^^-TS 293 1/5 ^ff^T- 10cm ^V^v^^llftU — 37°C N 5%C0 2 ?g^ 

GAR3-GFP I^tz^/kX^^— T^SH DNA 15 // g£ pCMV-Eco ^^K^^— 
DNA 250mM CaCL, ( P H6.95) 0.5ml f^O^-C^^^, ^(OW-W^: 1 5ml 00^— ^ 

^AtWc2XBBS [50mM BES(N,N-bis(2-hydroxyethl)-2-ammoethanesuironic acid), 

280mM NaCl N 1.5mM Na 2 HP0 4 (pH6.95)] 0.5ml MTLT 10 #S0£iftT?»fl££'£-ftu % 
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r^K*-^— Srg-t?«S^*rIg|lRLfe 0 IMDM^T 1<T\ 1(T\ 1(T\ 1(T\ 

10-° {il^Uto 

Hexaclimethrine bromide(polybreTie) (Sigma^iiO^^fiPL. 'b-WMk^^O^t^^^-t 
6-^^#M*^^^Mt:^^«CBMSC)(73^#ii?f 2ml^^^^ 2ml tffl^U 
33 0 C,5%C0 2 ^cO#?^MV^T^&^*3^/ = eofc t5 6f#IWfU i#*_L»&#fU^ 
IMDM #-JfcK3e$&U 33^C s 5%C0 2 #*^«-«^V^X^^ : fTofc 0 

2 BB9**4r^Tofc», ^*«»«itt? GFP&&mso f ^ms&*m&i', mm 1000 
isfc^ic© gfp m&Mm$&&£ytemmm%w-^o 

93 13 , 5-aza-C (Sigma , PDGF-BB (Peprotech £h$i) , .all trans Wv^^fiR (Sigma 

*±S£)«^H«,g3 m 10ng/ml N lO^M kfc&£5ffimU iSfeEJPLT 2 Bf££U;U? 
4 B&fcfl:, *&±t&Z£^fr5££t>^ S-K PDGF-BB 0» PDGP ^i"), all trans 

was gfp ^m^^x^^mmMm, &mmk^$-fcmw&& gfp ittc^ot 
v^SBnasa, mimite&ttf^frfcfmmos&ti gfp 

mmmmm&j (stochastic) iz.^-mmvx<^t^m^t^±„ ^.tc^m^^ 
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A&toia-A^ ^t^^ffom^ Nkx2.5/Csxl£fcteGATA4jti£^t?^l^^^ — 

Nkx2.5/Csx Srjfgm^^ g VhP^/l^^— 7*7^K pCLNCX 

(Imgenex *fc)tJl Nkx2.5/Csx £jfc&#.&^ P CLNONkx2.5/Csx %mMVtz. 0 

3tffc % GATA4 ^^.§^5 3 G*TC\ Vhu^^/v^^^— pCLNCXdmgenex 
l£)CD G418 Btt^^-^^^fcV— n W^H-ttite^J-fl^Lfc^^^K pCLPCX 

GATA4 SrSa^i^^., pCLPC-GATA4 £rt0£^L^ o l^t3r^/^x-<^— ^y^K 
pCLNC-Nkx2.5/CsxipCLPC-GATA4*3«fc^ Ecotropic Ste-T-^-SS^-tirS pCMV-Eco 
zf^P^'s^?' — (Imgenex Molecular Cloning, A Laboratory Manual, Second 

Edition, Cold Spring Harbor Laboratory Press (1989)^{^o5-|gCC!7'/P^7y ^tfP^fc^TJ? 
PEG ifcgg&Sr/BV^T, iM^ri^ DNA ^f&^b7c 0 

^tv^CD DNA ^^V^^^a^^BU B fc. ^v^/l-O^M-fto^ gag *5j;tJ<pol 
it-fe^-^rf*^"i~S 293 ftBJfcSr 1/5 4fr3RT 10cm ^Vi^-xi^ftU — Ifc 5%C0 2 $| 

pCLNC-Nkx2.5/Csxfe-5V^fi pCLPC-GATA4 U^n^^ ?V^s<??— DNA15 
/igi pCMV-Eco ^^K-^^— DNA 5/zg§r 250mMCaCl a (pl-16.95) 0.5ml icAn^T^ 

15ml <Z>^— ^^A^fc2XBBS [50mM BES(N,N-bis(2- 
hydroxyei;hl)-2-aTnmoethanesulfonic acid) s 280mM NaCLl.SmM Na ? HP0 4 (pH6.95)] 0.5ml 
«TLT 10 ftm^£.mCTsWW£*tt^ 0 TJD DNA WML*, m B ^ffi;tL7c 293 «0 

&U HtC37°C s 5%CO ;; ^<Z)J|?5P« ; §r^V^Ti##%^tofc 0 

JM&i&l&L-T 2 0 i^±m^ 0.45 M m tf^/U*- (Milliporo tf-JlD^ifiU 
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Hexadimethrine bromide (polybrene) (Sigma #M>&WM'Ls foi!B1ttlS&*^ tfJSHfcfl&Srtfi'S 

^$*'WMmM&ifrl[:$&&mjfa(BMSC)<omt&£WM^ 33°c x mco i Wi8t<z>m$$ti&kM 

^Xfe^frofto 5fl#fTO, j&fLV^ IMDM it±£{^&U Ml- 33°C N S^oCO^ ^/j£C9g?0P 

-^cofg, P CLNC-Nkx2.5 £ pCMV-Eco ^ATig^^fc^/^^^^^gM^c 

G418 SrJfcJM 300 // g/ml M&SJ^^JBU Sfeic7 B |MJi£#Uto 
— #s pCLPC-GATA4 i pCMV-Eco W7<^M&&frit&SA'X&*ls7^*Zsal>>l,fcffl 

300ng/ral MS^^RU 0 lfflJ#£Lfc B 

*©J:5ttUT, EtftLfc Nkx2.5/Csxfc5V^S GATA4 <Z>^^?K58:^teife*fflll&t2i^>v ^-c, 
GATA4 &^flS!l^^LfokJSJJNBJ&^©#te 

*fflflft/ml iJfeSJl^f- 60nun J&UfV.yv'^W^ 331C N 5%C0 2 gi£cD#?|lp^:&j^TJ.# 

33t N 5%C0 2 jft*<?3»¥^P»SrffiV ^Ti^Sr^f-ft {^S&^rifUV ^<Z) {J^^i-S^iT? 
5-aza-C &]3fe*U 4 MtTO^ifrtfCo fifcW3aR»«tTO^^«feSSja«©«fef± 

Nkx2. 5/Csx &SV GATA4 CO S&ftfJ3B afc J;o T tt^#< *E<f bL^S*»o f^, i^#£>tv/i, 

Nkx2.5/Csx fcSV Hi GATA4 ^^ffjiJ^m^^^t-ai^M^^it^-^T^S cTnl, ANP 
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tfc^srf , Nkx2.5/c sx t gata4 <Dmm.fc^%mmz>bffimm^<Dftitm$:fc-fz>'W 

ffi*»JI&te^^£*Sg#nN VW^^-'/^K pCLPC-GATA4 £\ _kj£Lfc 

Mk\zr^s a-^MC'^if^iUs Nkx2.5/csx ^mmm^r^mm^^ 

tV-n^i/v^r^PL, IKWiiWt^n— ^(BMSC-Nkx2.5-GATA4)£r&#L*: 0 

Nkx2.5/Csx i GATA4 ©i^®^^3fi^JISabfc*^ja^Jia^^ktBtr^-r 5#9t*B 
SS(BMSC-Nkx2.5-GATA4)£r 2X lO^fflWml bftZJ&tZ. 60mm i&^V^^SS-^ 

ffl B N 3£**S«|J: 5-aza-C W#^3 ^ Mt&^rj^jpUho 24 fl*W, 33°C, 
5%CO, Sjg^flWtH^l/ ^T^&f^fc&fcJgilfc&gfU 5- 

Nkx2.5/Csx t GATA4 ^>pfftfe : F'(D^S5ISS(ci<toTt±^:%<|!E'ffe:L^*o^s, te^i" 

T^fW PCR flpflf&frofco Nkx2.5/Csx t GATA4 ©M^m^J^frf^ 

#m#J^i£^-e&3 cTnl, ANP ^)^^/Lit1~S^^»$Hfc 0 

•±i6Lfc*L>fB5^f^Jiffi^>*>5<E^H J 3 1 <Nkx2.5/Csx, GATA4)i^k*7^(FGF-8, 
et-i, Midkine, BMP4)£M#.^:b«;L£{U;3, 

fee 

Nkx2.5/CsxtGATA4<Dj35&^&^3S3&Lfc^ 
f&CBMSC-Nkx2.5-GATA4)£ 2 X 10 4 #fflj&/ml ^ 60mm Jg^T*^^ 

Nkx2.5/Csx £ GATA4 ©jasatfi^MJ^^UfciL^JWBJBfe^ro^f 

fl£(BM$C-Nkx2.5-GATA4)£: 2X 10 4 &ffl/]£/mi 60mm ^tr^7^i-i-|- x 

33°C\ 5%C0 7 »£<aJE0P»&/i!^T^&£rff ofc* ® p % ^f£|t^ 5-aza-C 

3 a Mtt£Z£?m-))UL,£L.tX\ FGF-8 lOng/ml fcfc5<£5 f£*fttJH O^S^ 
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•Ys^al) , ET-1 £«Jg lOng/ml icfcS J:p (*&& t r<<yi'aJ) , Midkine 
lOng/ml te&SiSi^S&Un <i£^9V^>=.K) . BMP4 &>&$|^ lOng/ml t^Sipl^jSffl 

^I^te FGF-8 &%&$km lOng/ml Rl&SJ:?{£»JU ^y=V^->^J^{± ET-1 
& lOng/ml S^S^iC&SttK it^^V^^K^fS Midkine lOng/ml 

imm, mm^yi/^unt bmp4 ^as^ys? iong/mi ^^^izmMi^x^t^mm^ 

it, ^Htf^Hi- 2 0f£ s 4 B&{£t>ra*^#ifcSeifc£ FGF-8, ET-i, Midkine fcSVMi 

BMP4 C9^BSrfTo7to 

5-aza-C (D^WM\^tdmm : f^y^^X'\^m 3 t'JW«^S^^M^^^5co}^ Lx 
FGF-8, ET-1, Midkine fe^V>ttBMP4^^RLfc^^V^->^^{^J 5f iJ<Z5$B/]£;Wf 
$M&£?£ofc<, — £\ *&Slrt-5^|g5<^ffefa: FGF-8, ET-1, Midkine fcSVM* BMP4 

FGF-8, ET-1, Midkine £>5lN£ BMP4 IS Nkx2.5/Csx t GATA4 OSi&fliitfS^LtC 

i^ffiii^S cTnl, anp ^S.Sr§fe{tjtJgtf Sr^J^teS^ofco 

£#{5fi&Btf£(BMSC-CFP)£:, ^^^g^i"£fc#><£>F:h— &B)]££bfc 0 Aflcftfcfcu 
^ FO^jfeSr^lSLfco GI-TTf^LfcBMSC«%^^5-az a -C^24Bfi1S0MU^^, 
1 X 10 8 ce]ls/ml PBS fJUK»U ^Mffiilfr^T^k J--T^#Lfc 0 &3b\ BMSC gfUJ& 
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R1KAKICO.,LTDNK-174-14)^^^C^{^oT1 cmlS^SUBBU S+^i^^fc*- 
M#T'^^^^&^{^fJjfeL, ^^H^jM^-^M^U^ JKNONAKA RIKAKI 
CO.,LTD NY-334-08)Ti^L^&^ftL7 L c o oV ^T^M^c^lf- (^) T'M ; & 
1mm ^ifSJgBUiii^ J Mfc^^^-^^/l^eSi-^— Z?u— <22G) o?^Sr#A 

U/io Z<DKmUsX&~*(*S^/m?ffi$kD MODEL SN-480-7)^ro^r 100^— fe 
^hmm% lml/^T'Sfcb, -Eft^ttt lml N «[11^120/^-T'AX«SrP^L7c o 

(NONAKA RIKAKI CO., LTD) £ffl^T^ff£::fc;fc5J;5KLTl»^L^ 

■kPSSB^iaj^v > 2 Cm 3i?z) tsibBs >x*#sr 2cm i^mn-nm^mm^ 

(C^— ^7V^^^|±§^o 30G Of-l-(^^/WN^/^^f|N73Q)^O^T^^|F[S^K-^" 
SDflteSr PBS ^i3Lfc!f»% 0.1ml i4AL/c 0 OV ETHICON 4-0 ETHIBOND 

T*3EBI5tf$o)fc<, **32js^ft(^i*f^tt DESIGN FOR VISON 4.5 X SURGICAL 
TELESCOPES ^Tfrofc 

7c 0 ^ffiLfcla^-^^/^Sr^Uh— Al?6/zmOjg£^^UU W poly-L-lysine 
&Lfc^ ^/-/i^Sfc#-U JE»c 0.3%H 2 O z «^ 30 #fflj!lLTtt#KJS05lto8yS«: 
^<7?#, PBS T^^Lfctf-^/A'iaJsfU 5%iE^^jfiLffi^Sr 30 #HH,KJ&§ii\ ^ 

p^y^fe^fc. pbs -e»u pbs ioo f&^%^Lfc^^^t 

GFP-^y^^-^/^^CCLONTECH&M)^^^-^^, ©t^^Sr^r^ofeo P 

54 



0 0 - 1 2 - 2 7; 5:41 P M ; N G B PATENT DEPT 



Fl TZPATR I CK 



J 8 1 3 5 5 6 1 3 9 5 6 
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(DACO tt|g)^t&-C 30 ^WJSJC&^-ti-^, PBS ^fe^ClO g/ml 3 S 

3'-Diaminobenzidine(DAB) TetrahydrochlorideXO.01% H 2 O z ,0.05M Tris-HCl(pH6.7)]£r§s 

16 0 @ <D C3H/He ^^^J&H'bllSSfSrflSUib^ <fc*D<£>:frifc (#CH»JliL^F3E;&^ 

comma frmmmmm, ^mm^?—^, i983)j^o-c, ^^woiuiw^ 

^KEl~Sfc^)^s ±£-#<L>MlS;£r 6cm GOig^^Vv^C 5 X 10 6 cells 72 B*W5ifrj|L 
fc^ m^±.ffi& 0.45 m VX7jfls9— (Millipore *±$D T'^igiU £iSUy##_b?f^ 

fe^7^Cfe^^^l^IS^^t^|^i-§fl'fg^flS(BMSC)fo5V^tt Nkx2.5 t GATA4 tf> 
GATA4)£- 6cm £>±S*^fV>=t.i£ 1 X lO s #fflJJSfc>5;5J:5:fg|gU ^^^V^a^K-? 

^^T^bmm&m^tz-o ^<Dt^nm^ s-aza-c ^^^3 ^ m ^s^c^sl 
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^CDSBWXm^ZtMU^tLf^ Nkx2.5 k GATA4 (Dw&fe^&umm^ 

tt&mi. Nkx2.5 1 gata4 ±.K^^mmtm^^x-hr), vzmm&tem.^ 

ECM =i-h-7*4^>*.m-t&) Sr^Lfco 5fcf£ % ^© 6cm ECM = 
-h-^V^^_h^^^S^^cD^^%^rS»»J3&(BMSC)fe^V>« Nkx2.5 £ 

gata4 wi^^^m.u^m^t^m^mm^^itm^'^'wmmm(BMsc- 

Nkx2.5-GATA4)=£ 1 X 10 s ^££ft£ £?itf|IU -^O^ 5-aza-C &»^3 ^ M 
9»^nLfc 0 H 0 „ 5-aza-C ^l^5fei~57tfe{'iffLl/^§ife^^L s $(b$- 4 jHR5ig#£ 

»7c 0 ^[HJ % 3 (Hi fji i «iffi&$fLi^t><Z>fc£i&Lfc„ 4>f£m^5Hbft§£W 

-tttmmifo (BMSC)teECM n— •^V^^fc«t<9l£^«CO^Ctt^^U^^fc/^ > 
ANP.cTnl <^-0<7>L^mil-(ft^eT-c^ara — 
Nkx2.5 t GATA4 ^I^5t^^%aafWfSaLfc.L^^fla^0^fl:fig^^5'H'^^^ 
(BMSC-Nkx2.5-GATA4){t ECM a — H^V^a}^, 

ANP.cTnl WZoOi^MW^S^^Igltt Nkx2.5 £ GATA4 &±&&^^%m 

CBMSO^fcft 8 X 10 4 fi^ Nkx2.5 £ GATA4 ©Wjft^£&ffl3&^Lfc'frjffiMJS^<Z)# 

^^^^^r^#M*ffliJS(BMSC-Nkx2.5-GATA4)i^ 6cra Ot^^Vyi/^-c-dti^^^f jo 

*u tff^'^^rdH^iiiiiSBjjajsrfftHij-rsfcJb^ 2#is^#fti;iMUBMsc t bmsc- 

Nkx2.5-CATA4) f£^B6M5T^Wt;&}&^J;i? GFP T^bfc^coSr^Jffibfc, 
ffl^L/cg B 5-aza-C M M MdWU ^CD^Z 0 iC 5-aza-C 
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Lfcir^tt&LT. m lO^ltS-LWWtt Z<Z>&^ Nkx2.5 t GATA4 it 

mfcMio. kum2 rns&k bmsc Mj&.<ostmtiusc(Dmm- 
ftTz&M-mU'tztzibiz., kum2 m&k bmsc mi&^mwimcoffiffi&ft^t^ 

CD144, &l^Wmyk(D^mfcW^kVX$®t>fhX\^ CD34, CD117(c-kit\ CD14 % CD45, 
CD90 N Ly6A/B(Sca-l\ Ly6c. Ly6g s mW:^Mk^>mM^l0.tVX^UhfhXl^ CD 140. 
J^T'fVl' CD49bs CD49d, CD29 CD54, CD 102, CD106, CD44C9 20 

£-f KUM2 iXfi BMSC $BJ}&CD<& 1 X 10*fa*96*=/l>U^U— M^*1^;|T,# 

CD105 fcifls (Pharmingen t±M) £rFACSTO«E (1%BSA-PBS S 0.02%EDTA, 0.05%NaN 3N 
PH7.4) fc&PX.^>^W^;D|JU 7k tpX* 30 ^Iffl^JE^fc. ^Nnz^ /l^ft^LTfcfc. 7 
IgG2a, k ^^$rCf$: (Pharmingen tfc§4) &/gV v/h fl ^^T^fH^^^f^hTr 

y y-PE ( 0 - f ^fy^^V^) ^ 20 /1 1 Jn*:;fc„ MUtK^so^^ 
1 El l^fo KUM2 it* BMSC CD105 iftffeofc. 

Fik-i %m<o&mzo^xh. ±mtmm<D^m^v^^^tLt^-^9^ Fik-i 

fl£ (Pharmingen ; a:^;PM-28181D)MV^T^a:fls^:j^?^*3^V^ > 7B-t^M-^-7? 
HSlfc. ^r^^^^2lSl^1^ KUM2 SBJSSSjrcJ BMSC SftBflStt^fc Flk-1 

CD31 SflWOSS^O^TW:, FITC mm£ttf£.ffiTVX CD31 (Pharmingen ft®!; 

PMH)1954D)&/BlNT&#SJfcfc:fc£&V\ 7P- iJvfh*-*— ^J^Lfc. ^M*:^ 

SS3^Il^i% KUM2 J&flflSfcSitF BMSC SfaJSfcttfcJc CD31 RS'l^&o 7t 0 
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CDl44^J^CD3§J&^OV>TS3, f;^PMfcUfc*/L^^ CD144 tjifc (Pharmingen #M; 
PM-28091D)&ffi^T##JKJ5:&fTV\ ^P— iMM-*— T*M^Lfc 0 ^^£#£4 
HH^-^ KUM2 tmmfe CD144 !^ttM~?fcofc^ BMSC tfJBflSfci CD144 §g6&i&ft]j& 

CD34 JrCM^mi-^''^T^ FITC CD34 (Pharmingen $M; 

m^T» KUM2 CD34 Pt'[4>lfflfl£-e&r2 BMSC CD34 BH±SS0IiJ&£[& 

CD117 (c-kit)#CUK<7)35^K:oV^Tt4, FITC tl $ H $a ^ ? * CD117 #E1* 
(Pharmingen T±^;PM-01904D)^jl^T|afteJu?^tTV\ yn^f^M^^^Tl^L 
7t 0 ^0^^^6lU^^i- 0 KUM2 mfl&fe CD117 !iH4MTfcofc/A BMSC SNBl&tt: 
CD 1 1 7 m^±%M&X*&o fc n 

CD14 ^J^^^coV^S^ FITC ^ft&Uh^^ CD 1 4jjtti£ (Pharmingen #M; 
PM-09474)^rfflV>Tfei#:^&^TV\ ^n— ^-T*$(j^L7t 0 ^co^^^7M 
IZJ^To KUM2 $HfISte CD14 |S§^^JJ&T-&>-ofc#^ BMSC iM&tt CD14 |^ttW3~e£>o 

CD45 tjZU<D%m^^^X\^ FITC ^f^L-fc^^ CD4f> (Pharmingen 

KUM2 *Hij^^oJ:t>* BMSC CD45 |^'l*&SBJ&-C&>o7t a 

CD90 ffim<Dm^LlZ.^^X}^ FITC ^B^UfcK^^ CD90 #C#: (Pharmingen fiM; 

PM-22214) &jBv^#tifc£js«r?TV\ ^h-im m— -epj^Lfc,, -eo^m^9i§i 

iC^-f- Q KUM2 IffiJ^l&J:^ BMSC CD90 |^f±«l?&ofc 0 

Ly6A/E(Sca-l)Jii:^^§i^oV^T^, FITC ^sSL/c^?^ Ly6A/E(Sca-l)#Lfls 
(Pharmingen £fc$!f ; PM-0 1 164A) &m V ^TL&KJfr^V ^ , 7H — irvf TSJ^U 
/to ^^^»f5lO[2l^7K-r Q KUM2 «*3J;T^BMSC UBifil*^^, Ly6A/E(Sca-l)|^ 

Ly6c ^M<D^m^o^X\%, FITC 1MLfc$>L^* Ly6c ^(Pharmingen #M; 
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|£R^i- 0 KUM2 »£5£7J*BMSC »IJfittH>^ Ly6c BB^«BJtelT?*>ofeo 

Ly6g itW.CO^m^O^X}^ FITC &mL,fc&r*V X Ly6g (Pharmingen ftM; 

fEH^n KUM2 mfoftZXP BMSC jffflj&liirfcl^ Ly6g M-*fflfl&-efcofco 

CD 1 40 fctjDS^Jg^fclOl ^Tte, tr^^Lfc^^ CD 1.40 -Bt^C (Pharmingen 
PM-28011A)&^T&*fcKJ&«r?TV\ ^—T?J!IJ£Lfc„ ^r^^^l 

3gH£7j*To KUM2 «^^BMSC j&M&K&rbfcU CD140 ^f»^-Cfeofc 0 

CD49b mm^m^^^it, FITC MLfdn^* CD49b (Pharmingen $M ; 
PM-09794)^rfflV>TK:f^)S^ ; ftV\ 7^>~1Mrvt-^-T$lj;£L7t 0 ^®0^fU4 
Hl^^i- 0 KUM2 JlWJiafa CD49b HH4#|B|&"efeo^S s BMSC JJWJSW CD49b l^ttM"^ 

CD49d 0fcJJ£tf)$B£.fc:oV FITC f^L/ct^^ CD49d £tfls (Pharmingen 

HI{C7Ki~ 0 KUM2 fcBj8&:JSj;T* BMSC SBflSfclirfe^ CD49d |^ttjf(Hj^T?&-=>Vto 

CD29 flUfcO^ftOV^TW:, FITC SJttiLfc^'V^ CD29 ^ (Phanningen ^±$g; 
PM-22634)^^T^#H^?TV\ ^P-^M— ^-T»Lfc D ^^^16 
H {i^i- 0 KUM2 flBflS*3 ,£U< BMSC CD29 HMSSWHaTfeofeo 

CD54 •j?tM^3£5li£'OV^-'0'± s FITC ^SfcLfdS;^.* CD54 #tfl£ (Pharmingen 
PMH)1544)^J^TfAf*HJS ; £frV\ 7P- ^^fM- TiPJ^Lfc 0 ^-^^017 
t21^7t^t" 0 KUM2 &Dfl&}2 CD54 HH4#HJ8a"T?fco^, BMSC SMiafct CD54 IWcfc, 

CD102 tftJ^fg^fcoV FITC l^Lfdft^;* CD102 $tl^ (Pharmingen #M; 

PM^1804)&J1^T^#S/£3[:?TV\ ^n— if >fK*~ ^-T?J|j£lfc, ^OJjSg&fcjB 1 8 
S }^-r o KUM2 saflS&it* BMSC CD 102 P^#:iiffl^trfcofc 0 

CD 1 06 fctJEKcO^B^, i^Ol ^ FITC JiaLfcfci-^ CD 106 (Pharmingen *±M ; 

[H^>^-r o KUM2 SBflSH CD106 ^iH^fcofc;^ BMSC SfoBJSW: CD106 ^SHJfeT? 

CD44 fetMcQ^^^o^T^, FITC ^HLfcK^^^ CD44 fafc (Pharmingen f«; 
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miZ>F~t 0 KUM2 3HBJ!fel*5j:D« BMSC faHStt^^, CD44 E&te&JJ&^fcofc,, 
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# 58/13 



KUM2 


BMSC 


Homato 






CD34 




* i 


CDll7(c-kit) 






CD14 


4- 




CD45 




— 


CD90(Thyl) 




_ 


Ly-6a/ e(Scal) 


4- 


+ 


Ly 6 c 




4- 


Ly6g 






Enodthellal 






Flk-1 






CD31 






CD105 




_ 


CD 144 






Meaenchyaml 




CD140 (PDGFR) 


+ 


4- 


lai egrm 






CD49b(a2) 


4- 





CD49d( a. 4) 






CD29(/3 1) 




+ 


Matrix 






CD54(ICAM-1) 


+ 




CD102(ICAM«2) 






CD106(VCAM-1) 


+ 




CD44(Hyaluronate) 


4- 


4- 



nsfflj 1 1 . -yfr^ mlc2v ^— %%\m vtcWkmmmB&(D^m 

^Sfc^^il^EBj}^{^J^^(^^-r-5^^ MLC2v (myosin light chain-2v) jf-fS^- 
SBa^SrfllSgUfc. Afrgjte;^ MLC2v il&PO^^^sa 

fliTfc EGFP it^CCLONTECH t±U)&^ft€s neomycin iM^f-cO^^^r- 
^A/f£ pMLC-2-EGFP ^XS.V&mggLito ^y"yy^h"CO DNA Molecular Cloning, 
A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Preas(1989)^tZloe 
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# 6 9/1 



JzaSDNA 2 fi g £r s ^ibQ^zfU^ H£l X 10 s ^g^§J;5){Ci#^UX*5V>fc KUM2 M 
m^MUV^y^hT^iUFB TECHNOLOGY &m&m^Xfc£s*-l&7<&i$Ztei 
fc 0 ft^^^5^tt^ao^#^czf=i7H^^fc 0 it-fe^^AUT 48 BfrSg^Kl G41S 
(Sigma #M)&1®&8£ Irag/ml i:fc5J:5«&!inU £#Lrv ^jffe^ A»SfcW^#l 

ite^SrtJSAbT 14 B BtO*Mfite:*frU 6-aza-C 3r*MftfiC 3 n M £&<S£?i£jgS#PU 
24 P#r^^^J#±ffi^mLT, ^-fb^^*5^ofc D 3 0 @ £9 GFP Kl 

l!S^5|a^§^/v o £-ffcffg^4 3 gcO^S5^> IXlO^^flS^FACS Caliber (BecLon 
Dickinson GFP ®tt»^^^LM(-W^ltfc 0 -£(D3f£Jft N 9 Sfl£*_hO 

v\t5 B gfp &ftt£»te facs T^TO, 2£$$i io <7>#Sferai\ mflL&ft5kik 

^^^jfflia^co^Mblg^^^itMfla <BMSC) f*^M^fflj3S^^-iai^^t^5c5>ftil 

7c c £1\ PPAR-7 S^#£>35S,S:J£fi#J PCRjfe^J;V)J!|!HffS^fofc^* N BMSCi$BJ§S« 
PPAR-y 1^£#«:!B^L.TVY3#£ N PPAR -y 2^{m3g£&LTl^V^^ff|£;fr,fc: 0 
fctH, PPAR-y ^^OOT^^hT'^ Pioglitazone, Troglitazone & N 8**fc«a?T*£> 
M^^MkiMWirS'W'MM (BMSC) fe^#fft«f£5« 
5Htr^£ifi-£;K 0.4 /i m T^i 50% N 2 // m -ettf£# ioo%o«iBJtedSfl8iffi3!Wj^^i:^>|t:U 

£i\ Uho^^^^^^^^f,* p CLNCX(Imgenex#)te GFP &Jfi^i&^ 
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# 7D/ 1 35 



pCLNC-GFP SrfflSiLfco V-hPt^/l^-^— ^^5;K pCLNC-GFP t Ecotropic J&fc 
-f-^l&^S pCMV-Eco ^^}'^^— (imgenex *±)£r. Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)-^}c:fa^ 
£D T/L^y4^P&&WPEG ifcStffc&fflV^ *S&tf>iR^ DNA ^#Lfc D 

ig^£rf£;fi-i-3 293 1/5 10cm frV^i^i^ftU — ?fe 37°C, 5%CO z $£ 

pCLNC-GFP Uhn^^/i/^^^— y^^K DNA15 /igt pCMV-Eco ^y^h*^?? 
—DNA 5/ig$r 250mMCaCl z (pH6.95) 0.5ml \zM7LX&M%Tt > -^<^« 1 5ml CD^=l— 
7 f iCAtL7c2XBBS [50mM BES(N,N-bis(2-hydroxyethI)-2-aminoethanesulfonic acid), 
280mM NaCl, I.5mM N^.HPO^HS.gB)] 0.5ml MTU 10 &\R&MrF&W&*ttzL 0 ^t<0 
fJL £<Z> DNA t^Sbfe 293 ^i^i^^f^T^, 37*0, 5%C0 2 ^&"<Z5 

*&*BSr>S5&LT 2 P#i-> «§l±SSr0.45 m <DZ74/W~- (Millipore ^fcjfcl) WiSU 

Hexadimethrine bromide(polybrene)(Sigma #M)&WdML* fofl5MB&^ frf 5 
^^#iffi«(BMSC)^ig-^®^b s 33^ 5%C0 2 j£&tf>JH!0p;!JS&S:JBV ^T±§#<HTo 

2 n FTO#£fro7cf£, G418 SrJ^ftJSE 300 tf g/ml «33;?{^7JBU ^^5-7 ft KJ^ 
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# 71 



LTl^fTOSgUtSU 1.5ml <A3ftLV^&S:«&&Dl/r, «^«Lfcfc5t, ?^Ji£J£ 
JE^CLeXicon Genetics fttD&^T^U f^lffl^M^?S^^^M^^O^Ai-ffi 

v ^ c57Bi/6j ^^mm^m^^t g 3*3£ 

Sd£*, 4 HgHcfSfcHUfc^ortttSr M15 W-e^^Siir^'P^Uf^ inttbfc 
5% C0 2 ^TT^«IlS^H-^i^^tP*T^gbfc^, ^4t(^Lfc 20mM 
O HEPES 5r££rM15 **a«f«lc«JU ^^^^v ? ^^-(m5cM-^M)^tj?^^d 

^Afftr^ftU 10- 15 mco BMSC ^D^^rffiiMIIgF^^iHm^Abfc 0 8*ffiS«Bfe«r37 , C N 
5% C0 2 ^#T7fffiB^ie^fetp^^ttLfc« N Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994){ZlBB$t<£> 

13 lft£> 17:00 1:1 -?mm, 3clS£^ 9:00 (£B&&«£fT l\ 2 13 J;|B<7> g ft 

^iCffi-W-e GFP O^JI^tiSn BMSC ^ilg^/ji^jctfFIifc^t-J-S-^^Slx 
7fc 0 SfI^»^^^l2#Lf^L>KJ:9, DNA £r^ff-U gB58#-^ 79 s 80 (Dzf^ 

tott, bmsc ^ ,t-m. m&<D3fzmrt^Tfo^T^&±mm:*}Lxb 

'^^fflJia^^b^^i-5^!?^#ffi3SH«&0-7P^-^?»tt Telomeric Repeat 
Amplification Protocol(TRAP)fe^J;9^f>J-L-fc(Oncor TRAPeze Telomerase 

Detection Klt) c T&*7~i£f^<Dfflfcr3MmfftteWtf&$tVX^ ^C^nfr^-zW^ofc 

iktfe*ft1-&'<?2X'ftffimM{*5&£ 10 fl {|S|)^PBST-^L7t^. 200 vL<D 1 X CHAPS 
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14,000rpm X 20 ^f^L^M^C, HITACHI himacCF15)U _H# ££&W£trW£ 
LTtUJ&Lfc, Protein assay (BioRad fctD^ffiV^T® e^-g-^-ft^glJ^Lfc^^, ±12 

lmg/ml Xh^tz 0 

&lZZ.<Dmik#ltitf&&m^X, /cf3-/Vt«otTn^#*SMl/ PCR iiifig 
^^Tofc,, Taq #y^--t?'fc£EX Taq polymerase (^gifM) £JE Wi Q SJtftf&T^f$|SJ- 
fit 10xgbfegJ(o.2596bromophenol blue, 0.25%Xylene cyanol FF, 30% glycerol)^ 1/10 M. 
»JU 12.5%^yT^yyVT^K^^(TRAPeze Telomerase DetecLion Kit co^Uh^— A- 

-^y-^(FMC ^fcfflD^&U ^3fefe3g^^g v FluoroImager<Molecular Dynamics 
&^ffiV^?#rLfc 0 ^cO^m, *ffl^m^cO«*^ o.4~4 ^ g/ml^WafSft?^^ 

5«0 Wistar rai(B * SLC t*5^t£)flt6E54:3R«|J8ieLfc«s 70%^V— 
U^<b, ^-H-MttSrBWffiLfco IR^fcfcSLfc^J5jB#^#«PBS(GibcoBRL^)co 

^(D^m^^^xwx 2qg mm&w-fit. iom\mm.M^(T/^±m^m^ 

50ml ^jatfcHT (BECTON DICKINSON &M) {^HJiftU l,500rpm T? 10 #mJS'C>£r r !jtL 

(TOMYi±s^tej*ii'M), tdSLfcaflBa^r 6mi co d-pbs ^pizmrnvr^ afea/^e'^ 

/vMjk^ff-^^idTlffi»^MlL/cir^ s ®iKUc«}^gt 2.6 x i0 9 fliT-feofc o 

1 lxio 8 -fia^M%|n3^L7t^i^4^ 0 (SJiRUtififlJI&W: 

lml^fcip 1.3X10"1B©jS^}^5J:5^U 50ml W«1f ^Ao/c 1.073g/ml frfaM 

£Hfc PercolKAmersham Pharmacia Biotech fcfcSBD/D-PBS U£ (25ml) 5ml fiJBLTtgL 

£2&T- 3,100rpm 1? 30 #fdJ5g/fr#HIUt* i§<i^!l£f|L Percoll ^*fflj9£#M^#f?S 
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J^MSriSli&U D-PBS T? 4f£i^fRLfc?&, 2300r P m ~C 10 #|SIj£/fr#BlU ^pfifUfc 
MM&dJilXLfCo IHlftLfc£fflJJ&}±20%FCS, 100 m g/ml penicillin, 250 ng/ral 
streptomycin, 85 m g/ml amphotericin (GibcoBRL t±M)^^t? IMDM J#^(GibcoBRL & 

#M & «BIS 2~ 5 X 1 0 5 #l/cm 2 l^&Si:? if 10cm ^<?DS(j$ft3&BflS£5 <DJg#JDL 

*t$k 10cm i£-»L^-r)3*fcM£, CO, * 3gg£ (?;U$m) iZX 33t % 5%CO s 

4ft&\zmm$:¥ft&m»it B 15 b&»u=«=— a^&LT^fozn?, m^mjitv 

> EDTA ^L^-ett^SL, 2/3 fc£ 4ml (10%DMSG\ 50%CO#f|ft3fcjiiffljaj&#_h^, 

40%<Z)*{£ffiJLfEt£if&) fc®»U 2ml&^— ^(£&^-^9^HstjK) ^ 1 1ml 

#&LT)Mi!f{&#u ^ 1/3 iocm mmm 2 mzm^&Lmixvfco 
±E&xmixv^yhm'MmMmEm^mLf^t^^ni^h])^> edta ^ST'ia^ 

U 6 ?7^/P:7V-KBECTON DICKINSON #M) fctt 1 5 X 10 4 

stfcth^yu^f?-^^— hb/c 6cm ^<73±£^]IIL (BECTON DICKINSON tt$l 
Biocoal) tel* 1.3X10 5 iHi^5J:5^«^W^iS:L7t u 1 HtlC 5-7* If V^i/ (Sigma 
*±§^ 10 fiM)(D^MX.tzL-h(Dt, PDGF-BB (Pepro Tech EC 

LTD.tttk «i£ lOng/ml), all-trans ^/-('MgKRA, Sigma « N 10" 9 M)^ 

PDGF. all-trans ^M^m&M*., 2 $ ?£«h4 H fiC^bldBt 

PDGF-BB, ^^y^^^JO^^OT^W^BJiS^^^^^^tbfco 

vim 

MosPl ^^WW^I»a§^5ilt{C«K5^3toJiS-^©^b:»t^5J^®, *3.fct*MesPl (7} 

^M^&^tt^ h^>-(FGF-8; ET-1, Midkine, BMP4)(D^P^j|a^-^^^:€)^i:iCj;5 
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# 7 4/135 



MesPl ^^JIS^bfe^jS^fla^W^kte&^S^IISWIiaCBMSC-MesPl) £r 2 X 

t&mfitit^ s a s mmmmz. 5-aza-c &ii«s3 ^ M£&5£?^»Lfc?g, 

FGF-S lOng/ml (^§i;5f-^B (J^I^V^aN) % ET-1 lOng/ml 

^&-5£?{^Atl (J#^^$/^P). Midkine lOng/ml {^S«fc5i-«fetfP 

T-Y^y^Q) N BMP4 £r«S lOng/ml fcfcaj^teSsiJD (^T^s^aR) N ^JP^U 

S^NfCW: FGF-8 SfteSig lOng/ml fr£«!U ^T^i^Pim ET-1 

i&ffi lOng/ml iC^Sip^^D. tfr^V^^Q^i Midkine lOng/ml l^fc-SJ; 

5i^2JU> «^V^>^R^(i BMP4&i&»|| lOng/ml ^#5 £?^»JLTi#^£,1« 
Ufc 0 ^d^SglC 2fi«,4 0 m^fef^^lCD^iili^i: FGF-8, ET-1, Midkine foSVMi 
BMP4 O^PSrfroto 

5-aza-C &ta*_T5&»b45HRS&s ^IfeO^l^fcte^l&ftT^ifiUh, ^3^*, 
MesPl 05t®^|S^J;oT^WMjgacr)^C{^t<^b^^^o7t 0 l£fc, FGF-8, ET-1, 
Midkine &3V>}3: BMP4 ^WJUVf^mmf^y^X^m 5 ^©^WSl^iHjg&^&o 

MesPi (D^mmm^'^m^mm^^xh^ anp coass^^iiSH 

fco — -Jj, FGF-8, ET-1, Midkine ifc<5VM'i BMP4 MesPl 0^M^^l^XWmtSt^5 
ANP ^^^b^jtili-Srilfi^^o/Co 



67 



0 0 - 1 2 -2 7 ; 5 : 4 1 PM ; N G8 PATENT DEPT 



FITZPATRICK 



! 81 3 5 5 61 3 9 5 6 



# 7 5., 



i£?iJ#-^33- AnWM<r>tSLm&j& DNA 

- ATMm<rmW DNA 
|HJU#-5§-35 — ATE&&lV>WL$li&f& DNA 
BB#f#-$-36- AXBa^J«Z)fftW:^-J5fc DNA 
ie^!l#-^-3 7 - AXBB^IJ© tftK J-S-fife DNA 
E^IJ#-^38- XJlMmcomm:^-^ DNA 
B5^lJ#^-39- AXiaM^m^:^ DNA 

- AX@2?l]GDSai3J!:-ai5jc DNA 

is^ij#g-4i - AT.mm<vm.w dna 

AXia^iJcomi^:^ DNA 
E^iJ#^-43 - AXiQ?U^)«tt93 DNA 

m^m^4 -Aumzunuw dna 
ie^"ij#-^45 - xTMmcom.m dna 

jE51|#-^46- AXWJ<£>UfcSI3:£-j£ DNA 

Ba?U#-8-47- AXfifl^ilWjftW^J* DNA 

®BM^-^4S~ AXg2*IJ<7rM:#J& DNA 

sa^!i##49 - Axae^u© n&w dna 

IE?!l#-5?-50- AXK^tftW^Efc DNA 
SB5»J# ^"5 1 - A XiE3FiJroSJ£BH DNA 
ia?'J#^-52-AXie>?lJc75l^0J:^ DNA 
ga^J#-^-53- AXE^lftll^fife DNA 
S£M#-!?-54- AXBa^'JeOtfeK^fife DNA 
ga^!l#^-55- AXffi^jGDTO:-^ DNA 
SE3?5#^-56- AXia^tftK:^ DNA 



Sfi#I#-£-57- AXia^lftSR:^ DNA 

mm%-58~ AXM^icomM'^ dna 

B&m-%-59- AT.M&lCDMW:&f$. DNA 
E^j*#60- AXga^jOlft^:^ DNA 
IE?!f#^61- AXia^JOtftFjf:-^ DNA 
E5U##62 - AXSB?(Itf>ffiigJi DNA 
ffi#I#^-63 — AXga^mig;^/^ DNA 
AXiaMOfft^:#fig DNA 
|E#J#-5§-65- AXBB2?IJOltt^:^fiJe; DNA 

sa^j#-^66— Axsa3Hj<z?faw:^*j^ dna 
Si?u»-9-67- AXfa^Jomnj^j* DNA 

E5>J#^-68- AXia^JCOaSP^:^ DNA 
ffi^#*69- AXBE^Ifti^fife DNA 
iE^J##70~ AXSa^I©Si^:#fi5c DNA 
SB^iJ##7 1 - A XB23FU<7)|tt^ DNA 
|£#J#^-72- AXga^JcDM:^ DNA 
jSB^J#-^-73 - AXga^ltoftK^fifc DNA 
I£^J#-§-74- AXpE?lJ©fft^:^ DNA 
~ ATMm<7>mM :-8l$ DNA 
WMm^7G — XJLWM<DWR&& DNA 
gd^J#-^-77- AXlE2?ll03ift^:^fiK DNA 
BB#I#-9-78- AXia^J^lftig:-^-^ DNA 
@£^IJ#-^79- AXiaM<5D|^f^:-^gg DNA 

aa^!#-§-8o- Axsa?ij<oiftW:^fiS; dna 
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